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Out  of  a  Hogshead. 


O  the  oiimer  of  a 
microficope,  be  it 
never  so  cheap  or 
small,  a  meadow 
brook,  a  lowland 
ditch,  or  even  the 
little  pool  in  a 
oow's  hoof-print, 
is  an  attraction 
and  a  source  of 
microscopic 
wealth ;  but  as 
an  irrestible  temptation,  as  a  bonanza  of 
inexhanstable  study,  a  weedy  mill-pond 
in  a  woody  hollow  sorpasses  everything. 
I  recently  found  such  a  mill-pond,  and 
for  myriophyllum^  utricvlaria,  cerato- 
fhyUumy  microscopic  algee  and  infusoria, 
it  oonld  not  be  excelled.  A  leaky  boat 
and  a  pole  made  the  writer  happy  until 
he  found  his  bottle  was  missing;  that 
single  drop  of  bitterness  embittered  the 
whole  pond,  for  what  could  be  done  with- 
out a  bottle,  and  the  microscope  ten 
miles  away?  The  only  relic  of  civiliza- 
tion within  reach  was  an  old  envelope, 
so  into  that  paper  bag  greedy  fingers 


stufifed  the  aquatic  plants  that  the 
pole  brought  from  the  cool  and  weedy 
depth&  Utricularia  inJUnta  revelled  in 
abundance,  and  bloomed  the  pond  over ; 
myriophyllum  was  weighed  down  by  a 
cloudy  maf>s  of  microscopic  treasures, 
while  winding  about  and  entangling  it- 
self everywhere  were  quantities  of  a 
smaU  and  delicate  fruiting  chara  which  I 
had  no  means  of  determining. 

At  home  the  plants  were  separated 
and  placed  in  hydrant  water,  the  chara 
going  into  a  glass  saucer  which  turned 
out  to  be  a  stepping  stone,  so  to  speak, 
up  to  the  hogshead  at  the  top  of  this 
page.  After  the  study  of  the  circulatory 
movements  of  the  cell  contents,  a  motion 
in  this  case  taking  a  course  resembling 
an  elongated  figure  of  eight,  and  of  the 
wonderfcd  fruit  in  which  the  cydosis  was 
also  visible,  the  plfints  were  neglected. 
Now  it  happens  that  whenever  the  ladies 
of  the  household  visit  my  particular 
room,  especially  after  a  microscopic  tour 
among  the  ditciies,  they  hesitate  at  the 
threshold,  peer  in  and  sniff.  In  this  in- 
stance, however,  I  noticed  that  my  unin- 
vited guests  entered  boldly  and  sat  down 
without  saying  "  phew !"  An  occurrence 
so  rare  demanded  investigation.  The 
tUricuiaria  and  the  myriophyllum  in  one 
vessel  were  evidently  dead,  but  instead 
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of  forming  a  slimy,  putrefying,  evil- 
smelling  mass,  as  usual,  the  utricles 
and  leaves  had  fallen,  the  stems  had  al- 
most enturelj  preserved  their  integrity, 
while  the  chara,  although  dead,  had  not 
gone  to  pieces,  nor  had  the  fruit  left  its 
place.  What  was  the  matter  ?  Memory 
said  that  no  water,  except  what  may 
have  adhered  to  the  plants,  had  been 
brought  from  the  pond,  and  none  had 
been  added  except  that  from  the  hydrant, 
and  never  before  had  it  exhibited  such 
preservative  qualitie&  It  was  inexpUc- 
able,  and  as  far  as  conscious  thought  was 
ooncemed,  was  dropped.  But  that 
other  self,  that  wonderful  unconscious 
cerebration  of  ours,  took  it  up,  solved 
the  problem,  and  the  next  day  with  a 
suddenness  that  startled,  thrust  before 
metheunpoetic  answer — ^that  Hogshead ! 
Then  the  writer  spoke  to  that  other  self 
somewhat  in  this  way:  "  You  are  wrong ! 
I  now  recollect  that  on  a  dull  and  cloudy 
day,  I  took  a  small  bottle  of  water  from 
that  hogshead  to  see  what  infusoria  it 
contained,  and  that  I  thoughtlessly 
added  part  of  it  to  the  vessel  of  utricu- 
laria^  and  part  to  the  saucer  of  chara. 
The  hogshead  stands  on  the  top  of  a 
trestle-work  forty  feet  above  the  earth, 
and  the  canal  passes  beside  it  The  Dela 
ware  supplies  the  canal  in  part  and  the 
hydrant  wholly  ;  if  one  is  sweet  and  non- 
preservative,  the  other  must  be.  You 
are  certainly  wrong."  And  the  subject 
was  dismissed  with  a  smile  of  pity  for 
such  inferior  cerebration. 

But  the  next  day,  before  my  very  eyes, 
a  sunbeam  leaped  into  the  saucer,  and 
set  the  dish,  and  the  plants,  and  the 
water  ablaze  with  glittering  points.  Some- 
thing had  happened!  The  chara  was 
hung  with  festoons  of  crystals,  it  was 
buried  in  a  grave  of  crystals;  the  saucer's 
fides  were  covered  with  masses  of  crys-' 


tals  that  came  off  in  flakes  an  inch  square, 
and  the  water  seemed  viscid,  and  its 
surface  was  studded  with  diamond  points. 
Had  the  hydrant  run  riches?  Taste  the 
water.  No  educated  tongue  is  needed  to 
name  it.  Dissolve  the  deposit,  add  a 
few  drops  of  silver  nitrate  solution;  but 
little  chemistiy  is  needed  to  explain  what 
follow&  Evaporate  a  minim  on  a  slide, 
magnify  the  deposit,  and  you  have  an 
exhibition  of  crystalline  cubes  and  crosses 


Flfir.  1. 

and  dendritic  forms  in  abundance.  Fig.  1 
shows  the  magnified  ciystal,  dry  and  un- 
covered, having  been  formed  rapidly. 
Salt  it  is,  common  salt  I  Whence  did  it 
come  ?  out  of  tliat  tank  forty  feet  in  the 
air  ?  Was  unconscious  cerebration  right, 
after  all  ?  Nothing  remains  but  a  three 
miles'  walk  to  that  lofty  hogshead  to  set- 
tle the  matter. 

Of  that  bit  of  pedestrianism  more 
came  than  could  have  been  presupposed; 
it  not  only  proved  the  water  to  be  brine, 
but  it  introduced  me  to  a  new  acquain- 
tance. As  I  bent  over  the  tank,  whose 
contents  were  about  one-third  evapor- 
ated, the  water  seemed  alive  with  crea- 
tures of  the  strangest  appearance,  active 
and  beautiful;  graceful  animals,  half  an 
inch  or  thereabout  in  length,  darting 
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from  side  to  side,  slowly  sinMng  out  of 
sight,  foatiug  on  their  backs,  and  ac- 
tuaUy  turning  heels  over  head,  if  a  crea- 
ture with  only  a  tail  can  be  aaid  to  kick  np 
its  heels.  Were  they  tadpoles?  No  tad- 
pole ever  had  so  exquisite  a  row  of  uudu- 
ktmg  fringe  on  each  aide  of  its  body  ae 
this  charming  swimmer  had.  No  tad 
pole  was  ever  rowed  through  the  water 
by  such  feathery  oars  as  this  bit  of 
Doture  owned.  A  tadpole's  caudal  ap- 
pendage is  the  motive  power  in  its  pro- 
gression, but  this  new  aoquaintanoe 
seemed  to  use  its  long  and  slender  tail 
only  as  a  steering  apparatus.  Besides, 
the  water  is  salt  Oet  ont  the  cyclo- 
pedias, turn  over  the  books,  put  the  crea- 
ture under  a  low  power  objective,  and 
behold !  by  all  that  is  carious,  Ariemia, 
the  brine-shrimp  I  Charming  as  it  is  to 
the  naked  eye,  a  hundred  times  more 
eiqniaite  is  it  with  objective  and  ocular. 
Words  cannot  do  it  justice.  To  be  ap- 
preciated it  must  be  seen  alive  beneath 
the  lens.  I  parted  with  all  my  sped* 
mens  before  their  portraits  bad  been 
taken,  and  on  a  subsequent  viat  to  the 
trestle  late  in  November,  I  found  that  the 
cold  had  destroyed  them  alL  Fig.  2  is 
a  represeutatioD  of  ArtemiagracUis,  after 
Verrill  who  first  described  that  species, 
which  was  discovered  in  a  situation  some- 
whftt'similar  to  that  in  which  the  Artemia 
in  the  hogshead  was  found,  namely,  iu  a 
barrel  on  a  wooden  bridge,  where  the 
water  gathered  from  a  scdt  marsh  was  to 
be  nsed  in  case  of  fire.  I  think  those 
collected  by  me  were  also  the  A.  gracilis ; 
the  figure,  however,  will  serve  to  give 
the  reader  a  good  idea  of  the  appearance 
of  the  lively  animal  that  came  out  of  the 
bedhead,  whether  it  was  the  one  spe- 
des  or  the  other. 

At  tJlie  first  glance  wonld  one  suppose 
that  Artemia  was  first  cousin  to  cydope. 


dopkniii,  and  c^fpris,  those  familiar,  agils 
atomies  of  every  pool;  and,  above  all,  a 
relative  of  the  crabs  that  nibble  thft 
bathers'  toes  in  the  Cape  May  surf? 
Strange  as  it  may  seem,  naturalists  hav» 
found  the  resemblance  close  enough  to 
give  them  all  a  place  among  the  crofr- 
tacea,  and  altiiough  Uie  brine-shrimp's 


soft  body  is  not  enclosed  witbia  a  shel^ 
it  has  been  assigned  to  the  entomostrac% 
to  which  cyclofmosiA  daphnia  belong,  bufc 
to  the  sub-class  Fhyllopoda,  the  leaf- 
footed,  on  account  of  a  peculiar  appear 
dage  it  carries  on  each  of  its  feet.  Its 
bristle-bearing  feet  not  only  add  to  Um 
animal's  fine  appearance,  neither  an 
they  exclusively  useful  as  oars,  but  have 
the  more  important  duty  of  lung-bearing, 
each  swimming-foot  carrying  a  breathing 
apparatus  in  the  form  of  a  fiat  plateu  la 
these  plates  the  blood  circulates  freelyi 
so  when  Artemia  is  darting  through  titA 
wator  it  is  not  in  search  of  food  aloiu^ 
but  of  breath  as  well 
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If  the  affinity  between  the  adult  brine- 
shrimp,  the  nibbling  crab,  and  the  one- 
eyed  cydops,  is  a  surprising  thing,  what 
oould  be  said  of  the  creature  shown  in 
Pig.  3,  when  compared  with  the  Artemia 
of  Fig.  2  ?  yet,  the  latter  may  be  the 
mother  of  the  former,  for  Fig.  3  is  the 
young  ArtemKL  It  enters  its  briny  world 


Fig.  8, 

in  such  a  condition  of  queemess,  that 
its  own  mother  would  not  know  it.  Could 
a  graceful  creature  with  twenty-two  legs 
and  with  a  pair  of  pedunculated  eyes, 
recognize  as  its  offspring  a  nondescript 
something  with  four  legs  and  one  ocular 
organ  ?  However,  with  every  moult  the 
young  shrimp  lengthens  out  and  adds  to 
the  number  of  its  legs,  as  well  as  to  its 
beauty. 

In  the  evaporating  pans  at  salt-works, 
when  the  liquid  has  reached  such  a  degree 
of  density  that  a  pint  contains  a  quarter  of 
a  pound  of  salt,  the  brine-shrimp  appears 
in  abundance,  and  it  is  asserted  as  a 
curious  fact,  by  those  who  have  studied 
the  subject  at  the  salt-works,  that  Ar- 
temia is  never  seen  in  the  vats  to  which 
sea-water  is  admitted,  but  only  in  tho 
reservoirs  where  the  salt  is  finally  depos- 
ited, and  which  never  become  quite  dry. 
Dr.  Carpenter,  in  his  "  Zoology,"  says  of 
them  :  "  The  reservoirs  in  which  they 
are  chiefly  found,  are  called  'clearers,' 
as  the  liquid  becomes  clear  in  them  ;  and 
this  is  attributed  by  the  workmen  to  the 
rapid  motion  of  the  feet  of  these  little 


creatures;  and  so  firmly  are  they  per- 
suaded of  this,  that,  according  to  Mr. 
Backett,  they  will  transport  a  few  brine- 
worms,  as  they  call  them,  from  one  sal- 
tern in  which  these  animals  are  abund- 
ant, to  another  in  which  they  do  not 
make  their  appearance." 

A  great  addition  to  its  beauty  and  at- 
tractiveness is  its  transparency.  Under 
the  microscope  most  of  its  structure  is 
visible  without  preliminary  preparation. 
The  whirling  and  oscillating  motion  of 
the  blood,  the  internal  anatomy  of  the 
body  contents,  are  easily  studied.  Even 
the  structure  of  the  eyes  can  be  made 
out  with  no  great  amount  of  work.  And 
most  interesting  objects  those  eyes  are, 
as  they  stand  upon  the  extremities  of 
their  translucent  peduncles. 

Artemia  is  agreeable  company,  but 
like  other  pleasant  things,  cannot  always 
be  had  when  wanted.  Indeed,  the  col- 
lection of  microscopic  material  from 
ponds  and  streams  is  generally  attended 
by  some  annoyance.  The  sight  of  a 
sane  man  poking  about  in  a  ditch  is  sure 
to  attract  attention,  but  the  advent  of  a 
feUow  in  eye  glasses,  apparently  playing 
with  a  bottle  in  a  hogshead  forty  feet  up 
in  the  atmosphere,  is  a  mysterious  phe- 
nomenon,  and  the  neighborhood  acts  ac- 
cordingly. I  said  to  one  of  the  company 
who  crowded  about  me  as  I  fished  for 
brine-shrimps,  a  blackened  and  battered 
man,  an  iron  bar  across  his  shoulder, 
''Where  did  the  water  in  this  hogshead 
come  from?" 

"  From  the  canal,  sur." 

"  What  makes  it  so  salt?" 

"  Bless  you,  sur  I"  he  said,  as  he  kindly 
stirred  it  for  me,  "we  puts  it  in  to  keep 
it  from  freezin'." 

So  simple,  and  yet  so  hard  to  think 
of !  A.  C.  S. 

Trenton,  N.  J. 
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Air  Bubbles. 
1TE0X7T  attempting  to  perpetrate 
a  pun,  it  may  be  truly  said  that 
air  bubbles  are  the  betes  noires  of  the 
microscopisi  They  present  themselves 
where  least  expected,  and  when  a  begin- 
ner, at  least,  looks  at  a  slide  containing 
them,  his  first  exclamation  is:  "What  are 
those  carious  round  black  things  T  It  is 
true,  that  unless  in  the  case  of  slides 
prepared  for  sale,  or  for  exchange,  air 
bubbles  do  not  do  much  harm,  except 
when  they  cover  some  unique  and  im- 
portant part  of  the  specimen.  Indeed,  it 
often  happens,  that  although  present,  they 
are  not  even  observed  by  the  experi- 
enced microscopist,  just  as  objects  lying 
on  the  table  are  unseen,  or  unobserved 
by  one  eye,  even  though  it  be  open, 
provided  we  are  looking  intently  with  the 
other  eye  through  the  microscope.  A 
curious,  but  well-known  instance  of  the 
power  of  attention  over  vision. 

Air  bubbles  are,  however,  unquestion- 
ably a  disfigurement,  and  may  be  a  seri- 
ous injury  to  a  specimen,  and  it  is  well 
to  know  how  to  avoid  them.  This  can 
only  be  done  successfully  by  studying 
the  causes  which  produce  them. 

Air  bubbles  may  be  divided  into  three 
classes:  1.  Those  consistiDg  of  atmo- 
spheric air;  2.  Those  consisting  of  the 
vapor  of  some  volatile  liquid,  such  as 
ether,  chloroform,  turpentine,  etc;  3. 
Vacua.  The  third  class  are  always  pro- 
duced from  the  second,  and  owe  their 
existence  to  the  fact  that  while  the  vapor 
has  been  absorbed  by  the  surrounding 
medium,  (Canada  balsam,  Damar  varnish, 
etc.),  that  medium  has  been  too  firm  to 
yield  to  the  pressure  of  the  external  at- 
mosphere, or  has  been  protected  from 
such  pressure  by  the  cell  and  its  cover. 
Air  bubbles  of  the  second  and  third 
classes  generally  disappear  after  a  time. 


especially  if  the  slide  be  exposed  to  a  tem- 
perature high  enough  to  soften  the 
medium,  and,  indeed,  they  almost  al- 
ways disappear  during  the  process  of 
slow  baking  to  which  some  microscopists 
subject  their  specimens.  Hence,  those 
who  use  solutions  of  balsam  in  ether, 
benzole  or  chloroform,  and  who  see  the 
numerous  bubbles  which  at  first  are 
present,  entirely  disappear,  are  apt  to  tell 
us  that  it  only  requires  time  and  a  little* 
heat  to  remove  all  bubbles.  This  is  cer- 
tainly not  the  case  with  bubbles  filled 
with  air.  Such  bubbles  never  disappear, 
and  if  they  should  be  entangled  in  the 
tissues  of  the  object  itself,  it  is  almost 
impossible  to  remove  them  by  any  means 
short  of  commencing  the  whole  process 
of  preparing  and  mounting  anew. 

The  air  which  annoys  us  in  the  form 
of  bubbles,  may  be  derived  from  one  or 
more  of  several  sources.  1.  It  may  have 
existed  in  the  object  itself,  either  dis- 
solved in  the  liquids  or  entangled  in  the 
tissues;  2.  It  may  have  been  dissolved 
in  the  mounting  fluid,  where  aqueous 
solutions  of  salts  are  used;  3.  It  may 
have  been  adherent  to  slide,  cell  or  cover. 
4  Or  it  may  have  simply  been  entangled 
as  an  air  bubble  in  the  mounting  me- 
dium— balsam,  glycerine,  etc  These 
cases  we  shall  consider  separately.  1.  Air 
existing  in  the  object  itself  is  the  most 
frequent  cause  of  bubbles  with  beginners, 
and  this  air  may  exist  either  free  in  the 
cells  and  tissues,  or  dissolved  in  the 
fluids.  AU  animal  and  vegetable  fluids 
contain  air  in  solution,  and  when  they 
are  mixed  with  alcohol  or  glycerine,  their 
power  of  dissolving  air  is  so  i^  lessened, 
that  the  latter  is  set  free,  and  appears  aa 
bubbles.  If  the  object  be  cellular,  and 
saturated  with  the  natural  fluids,  the  ad- 
dition of  alcohol  or  glycerine  is  very 
apt  to  set  the  air  free  in  the  cells,  and 
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in  that  case,  it  becomes  very  difficult 
to  remoTe  the  bubbles  so  produced. 

To  remove  the  air  which  exists,  either 
free  or  dissolved,  in  any  object,  we  may 
use  either  an  air  pump,  or  water.  The 
air  pump  is  generally  recommended  by 
writers  on  the  subject,  the  method  of 
using  it  being  simply  to  exhaust  the  air 
from  around  the  object,  when  the  bubbles 
will  expand  and  break.  And  as  liquids 
'  do  not  dissolve  air  freely,  except  under 
pressure,  the  air  pump  enables  us  to  get 
rid  of  the  dissolved  air  also.  It  is  obvi- 
ous that  there  is  a  limit  to  the  use  of 
the  air  pump,  in  the  fact  that  if  the 
medium  (balsam,  glycerine  jelly,  etc.) 
be  too  viscid,  the  bubble  wiU  not  rise 
to  the  surface  and  break,  but  will 
simply  keep  expanding  and  contracting 
as  the  pressure  of  the  air  is  removed  and 
restored,  and  these  operations  may  be 
carried  on  ior  ever  without  producing 
any  permanent  good.  The  obvious 
remedy  for  this  is  to  heat  the  slide  by 
means  of  a  block  of  metal  or  stone  placed 
under  the  receiver.  Balsam  and  glycer- 
ine jelly  may  then  be  rendered  so  limpid, 
that  the  bubbles  will  rise  and  burst  of 
their  own  accord.  We  confess,  however, 
that  we  dislike  the  use  of  the  air  pump. 
It  is  troublesome  and  inefficient  com- 
pared with  other  means  at  our  com- 
mand. 

For  removing  air  from  microscopic 
objects  of  any  kind  that  will  bear  im- 
mersion in  it,  the  best  agent  is  recently 
boiled  (but  cold)  distilled  water.  Cold 
water  has  a  strong  attraction  for  air,  and 
will  soon  dissolve  every  particle  of  it  out 
of  any  tissue  or  other  object.  The 
minute  shells  of  foraminifera  which  have 
been  dried  and  filled  with  air,  may  have 
the  latter  entirely  dissolved  out  by  a 
short  immersion  in  water  which  has 
been  previously  freed  from  air  by  boiling 


and  then  cooled.  Boiling  water  dissolves 
very  little  or  no  air;  we  can,  therefore, 
expel  aU  the  air  from  water  by  boiling 
it»  and  when  again  cooled,  it  is  in  pre- 
cisely the  condition  required  for  taking 
up  a  fresh  dose.  Immersion  for  a  short 
time  in  such  water,  removes  all  air  and 
the  object  may  then  be  carried  through 
alcohol  and  essential  oil  to  balsam,  with- 
out any  difficalty. 

When  objects  like  foraminifera,  which 
contain  air  in  open  pores,  and  which  are 
not  injured  by  heat,  are  to  be  mounted 
in  balsam,  the  easiest  and  quickest 
method  of  expeUiug  the  air,  is  to  boil 
them  in  ethereal  solution  of  balsam.  The 
boiling  should  be  performed  several 
times,  the  slide  being  cooled  between 
each  operation.  In  this  way,  the  ether 
penetrates  the  cavities,  and  when  it  is 
boiled,  the  ethereal  vapor  carries  with  it  a 
large  portion  of  the  air,  so  that  a  few 
repetitions  of  the  process  removes  all  the 
air.  But  there  are  many  objects  which 
cannot  be  boUed  without  injury.  For 
them  the  water  process  is  the  best. 

2.  Aqueous  solutions  of  salts  are  not 
used  now  as  mucli  as  formerly  for  mount- 
ing objects.  Where  they  are  used, 
however,  it  is  necessary  to  see  that  they 
have  no  air  dissolved  in  them,  and  this 
can  only  be  secured  by  constant  care. 
They  must  be  kept  closely  stoppered, 
the  bottles  small  and  well  filled,  and  they 
must  be  frequently  boiled  to  expel  the 
air  that  will  inevitably  be  dissolved  by 
them. 

3.  To  all  surfaces  of  glass  and  metal, 
air  adheres  with  wonderful  tenacity. 
Writing  as  we  do,  for  beginners,  we  feel 
that  many  of  them  do  not  realize  this, 
but  there  is  no  fact  more  firmly  estab- 
lished, and  tbe  air  which  adheres  to 
shdes  and  covers,  and  to  the  interior  of 
cells  is  sufficient  to  form  bubbles  of  con- 
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siderable  size.  It  may  be  removed,  how- 
ever, by  seyeral  methods.  1.  Heat  is  a 
moBt  efficient  mean&  Slides  and  covers 
which  have  been  recently  heated,  are 
generally  free  from  air,  and  balsam,  and 
glycerine  jelly,  may  be  laid  on  them 
without  the  formation  of  bubbles.  2. 
Liquids  like  alcohol  and  turpentine,  dis- 
place the  air.  "Where  cells  of  some  size 
are  to  be  filled  with  balsam,  it  is  best  to 
fill  them  first  with  essential  oil  of  tur- 
pentine, in  order  to  displace  the  air. 
This  is  an  old  plan  and  a  very  good 
one. 
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Hints  on  the  Perservation  of  Living 
Objects,  and  their  Examination  Under 
the  Microscope. 

BY  THOMAS  BOLTON,  F.B.M.S. 
(O&niirmedfrompcioe  151,  Vol  IV.) 

r  WILL  now  give  a  short  summary  of 
*■  the  most  useful  apparatus  for  the 
examination  of  living  objects.  The 
simple  glass  sHp,  3in.  by  lin.,  or  better, 
aledged  stage-plate  3in.  by  1  Jin.,  with 
narrow  strip  of  glass  cemented  along 
one  edge.  One  of  these,  with  cover- 
glass,  is  often  all  the  apparatus  necessary 
to  use  with  small  infusoria  and  free- 
swimming  rotifers,  and  is  also  occasion- 
ally available  with  a  little  management 
for  larger  objects,  either  free  or  attached. 
Manipulation  with  these  I  cannot  better 
describe  than  in  the  words  of  Judge 
Bed  well,  in  his  description  of  what  I  call 
Bedwell's  rotifer-trap. 

"Take  a  plane  glass  shde,  on  it  drop 
one  or  more  of  the  rotifers  in  a  drop  of 
water,  about  half  an  inch  in  diameter, 
and  draw  off  the  surplus  water,  if  any, 
carefully  with  the  empty  pipette;  then 
fray  out  a  very,  very  small  portion  of 
cotton  wool  (1  always  use  a  watchmaker's 
glass  in  the  eye  to  do  all  such  opera- 
tions) until  it  is  much  extended,  and 
spread  out  and  lay  this  on  the  drop. 
Upon  that  lay  the  thin  microscopic  glass, 
the  thinner  the  better,  and  then  set  up 
the  capillary  attraction  by  gently  touch- 
uig  it  with  a  needla    Draw  off  any  su- 


perfluous water  from  the  edges  with  the 
pocket-handkerchief,  and  you  will  have 
a  little  wilderness  of  wool  in  which  the 
rotifer  is  restrained  in  its  movements, 
protected  from  pressure,  and  within 
reach  of  very  high  powers.  The  amount 
of  wool  depends  on  the  ^ize  of  the  roti- 
fer. Hydatina  requires  more  depth  than 
I'hinops.  The  same  plan  answers  equally 
well  for  all  roving  animals.  The  podu- 
ridfiB  in  particular,  when  placed  in  deep 
glass  cells,  are  easily  seen  by  this  ap- 
paratus, and  it  saves  many  a  weary  and 
vexatious  five  minutes  with  the  com- 
pressorium,  which  even  at  the  best,  re- 
quires with  living  animals  extraordinary 
patience.  The  rotifers  are  easily  found 
and  secured  with  the  pipette  and  a 
watchmaker's  glass  in  the  eye,  after  a 
very  little  practice.  Mr.  Bolton's  studio 
is  of  the  greatest  value  to  naturalists, 
and  cannot  be  too  well  known,  for  to 
those  who  have  not  time  to  look  for  speci- 
mens it  is  a  great  privilege  to  be  able  to 
purchase  them." 

Another  simple  apparatus  I  caJl  the 
Wills'  compressorium.  Most  forms  of 
compressorium  are  useless — all  are  ex- 
pensive. Those  who  tiy  the  following 
will  be  surprised  at  the  efficiency  of  the 
apparatus.  Two  pieces  of  thin  glass 
are  cemented  on  to  a  glass  slip  in  the 
shape  of  the  letter  L,  but  with  the  two 
strokes  of  the  letter  about  equal  in  length, 
and  another  thinner  and  longer  one  is 

fixed  longitudinally,  thus  L The  L 

serves  to  retain  in  position  a  square  slip 
of  cover  glass  placed,  of  course,  not  on 
the  L,  but  inside  it;  the  horizontal  piece, 
which  should  be  ground  to  a  bevel  on 
its  top  edge  before  fixing  it,  serves  to 
carry  a  fine  needle,  the  point  of  which 
is  inserted  beneath  the  edge  of  the  cover 
glass.  This  point  being  tapered,  it  is 
easy  to  increase  or  diminish  the  thick- 
ness of  a  film  of  water  carried  between 
the  cover  and  the  slip  by  pushing  the 
needle  further  in  or  out,  and  so  to  form 
a  cheap  and  effective  compressorium. 

Animalcule  Cage  and  Compressorium. — 
The  ordinary  animalcule  cages  are  often 
used  for  examination  of  entomostraca> 
larvfiB,  etc.,  with  transparent  light,  but 
cannot  be  used  for  dark-field  illumina- 
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tion,  either  with  paraboloid  or  central- 
stopped  condensers.  A  good  compress- 
orium  is  very  useful;  I  have  myBelf  gen- 
erally worked  with  R.  and  J.  Beck's 
parallel  compressoriiim,  or  their  reversi- 
ble compressorium.  A  good  and  cheaper 
form  has  jnst  been  made  under  the  di- 
rection of  Mr.  Graham,  president  of  our 
Birmingham  Natural  History  and  Mi- 
croscopical Society,  which  will  be  very 
useful,  as  it  gives  a  good  range  of  depth, 
and  is  readily  manipulated. 

Hollow  Cells. — ^These  are  ordinary 
slips  of  glass  3in.  by  2in.,  with  a  slight 
hollow  ground  in  the  centre,  in  which  a 
drop  of  water  can  be  placed  and  covered 
with  thin  glass. 

Tube  Celus. — ^These  are  very  useful 
and  can  be  made  by  cemenSng  with 
marine  glue  or  gold  size,  on  ordinary 
glass  slips,  either  vulcanite  tin,  or  glass 
rings.  These  are  filled  with  water  con- 
taining the  objects  for  examination, 
covered  with  a  tnin  glass  cover,  which 
will  be  retained  in  its  position  by  capil- 
larv  attraction. 

Tube-Cell  Troughs. — ^Tube  cells  may 
be  conveniently  converted  into  most  use- 
ful little  zoophyte  troughs  by  cement- 
ing a  semicircle  of  thin  glass  on  the 
lower  half  of  the  celL 

Thin  Glass  Slide  Troughs. — ^These  are 
made  of  glass  slips,  3  in.  by  1  1-3  in., 
to  which  are  cemented  slips  of  thin 
glass  2in.  by  lin.,  out  of  which  a  semi- 
circle of  |in.  radius  has.  been  cut,  and 
then  covered  with  another  thin  glass 
2in.  by  lin.  It  is  well  to  have  an  as- 
sortment of  these,  of  different  thicknesses 
or  depths,  and  for  those  of  greater 
depths  it  is  more  convenient  to  make 
the  distance-plates  of  vulcanite  instead 
of  glass.  These  troughs  should  always 
be  washed  out  directly  after  use,  but 
if  dirty,  are  best  cleaned  under  a  sbream 
from  a  water-tap,  with  a  wooden  smok- 
ing-spill,  the  thickness  of  which  can 
be  readily  reduced,  if  required,  with  a 
knife.  In  using  these  troughs,  great 
care  should  be  taken  to  have  the  top 
edge,  face,  and  side,  quite  dry»  as,  if  in 
filling  them  any  moisture  is  allowed  to  re- 
main outside,  capillary  attraction  is  very 
apt  to  commence  and  cause  the  water  to 


escape  (rver  ike  edge,  especially  if  any 
fine  fibres  of  algse  are  present,  which  will 
often  act  as  siphons.  By  omission  of 
this  precaution  such  troughs  are  often 
condemned  as  leaking  when  the  fault  is 
in  the  manipulation  ;  but  if  a  trough  is 
found  to  leak  it  should  be  carefully  dried, 
and  the  outside  edges  carefully  painted 
over  with  one  or  two  coats  of  gold  size. 
One  or  two  of  the  ordinary  large  zoo- 
phyte troughs  will  also  be  occasionally 
wanted  for  large  objects. 


An  Easy  and  Simple  Method  of  Resolv- 
ing the  Finest-Lined  Dry  Diatomace- 
ous  Tests,  Mounted  on  Cover,  with 
Special  Reference  to  Amphipleura 
Pellucida. 

BY  ADOLPH  SCHULZE. 

THFi  object  of  this  article  is  to  call 
attention  to  an  excellent  method  of 
resolving  the  finest-lined  tests,  mounted 
dry  and  on  cover.  This  mode  of  illum- 
ination I  discovered  in  the  course  of  my 
attempts  at  resolution,  but  I  doubt 
whether  I  have  been  the  first  to  employ 
it,  as  it  is  really  so  very  simple  that 
others  can  not  have  failed  to  discover  it 
too,  but  as  I  read  and  hear  continually 
of  the  great  difficulties  in  "checking" 
Frustvlia  saxonica,  and  in  "  lining  "  Am- 
phipleura pellucida  even  with  the  best 
objectives  I  cannot  but  assume  that  the 
method  is  not  generally  known>  hence 
my  reason  for  describing  it 

When  I  succeeded  in  resolving -4»npAi- 
pLeura  peUucidu  in  balsam,  by  means  of 
the  Befiex  Illuminator,  I  became  aware 
of  the  great  value  of  immersion  conden- 
sers as  a  means  for  the  utilisation  of  the 
full  apertures  of  inmiersion  lenses,  but  I 
saw  at  the  same  time  that  substage  im- 
mersion condensers  would  only  be  of 
value  for  objects  mounted  in  balsam  or 
for  objects  mounted  dry  on  the  slip, 
whilst  for  objects  mounted  dry  on  the 
cover  they  were  practically  valueless,  be- 
cause rays  of  the  requisite  obliquity, 
emanating  from  the  substage  immersion 
condenser,  have  so  great  obliquity  that 
they  are  totally  reflected  internally  from. 
the  upper  surface  of  the  slip,  and  so  never 
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pass  through  the  layer  of  air  to  the  object. 
It  was,  therefore,  clear  that  immersion 
condensers  for  the  oblique  illumination 
of  objects  mounted  dry  on  cover  could 
not  be  substage,  but  must  be  superstage 
ones,  i,e,y  condensers  joined  to  the  upper 
Bur^ce  of  the  cover  to  which  the  diatom 
or  other  object  adheres.  The  immension 
objective  Usdf  presented  the  first  claim  &s 
a  superstage  immersion  condenser,  and 
the  obUque  illumination  was  readily  ob- 
tained by  the  interpolation  of  a  so-called 
vertical  or  opaque  illuminator  between  the 
nosepiece  and  the  objective. 

The  vertical,  or  opaque  illuminator, 
was  originally  constructed  for  viewing 
uncovered  opaque  objects  with  dry  front 
objectives,  and  it  consists  simply  of  a 
short  tube,  having  a  small  circular  aper- 
ture in  its  side,  and  a  reflector  movable 
on  a  horizontal  axis  inside  this  tube.  In 
its  simplest  form,  in  the  patent  opaque 
illuminator  of  Messrs.  R  and  J.  Beck, 
the  reflector  consists  simply  of  a  thin 
circle  of  covering  glass.  Messrs.  Powell 
and  Lealand  use  a  plate  of  parallel  glass, 
and  Professor  Hamilton  L.  Smith,  of 
Hobart  CoUege,  U.S.,  the  inventor  of  this 
apparatus,  uses  a  small  silver  speculum, 
placed  on  one  side  of  its  horizontal  axis, 
whUst  in  another  form  there  is  a  small 
rectangular  prism  covering  half  of  the 
apei-ture.  Messrs.  Powell  and  Lealand 
add  a  small  diaphragm  with  four  circular 
apertures  of  various  sizes,  of  which  the 
smallest  appears  to  me  to  be  the  most 
useful,  as  the  larger  ones  produce  too 
much  glare. 

The  modus  operandi  is  the  following: 
Place  the  tube  of  the  microscope  per- 
pendicularly, or  nearly  so,  screw  the  ver- 
tical illuminator  between  the  nosepiece 
and  the  immersion  objective,  so  that  the 
aperture  through  which  the  light  is  to 
fall  stands  in  front.  Then  place  the 
lamp,  the  narrow  side  of  the  wick  turned 
towards  the  microscope,  right  in  front  of 
the  latter,  at  a  distance  of  from  six  to  ten 
inchea  After  having  roughly  focussed 
the  lens  on  the  side,  adjust  the  lamp  in 
a  vertical  direction,  so  that  a  line  per- 
pendicular to  the  optical  axis  of  the 
microscope,  drawn  through  the  centre 
of  the  aperture  of  the  vertical  illuminator, 


passes  through  the  lowest  point  of  the 
flame,  or  just  over  the  top  of  the  wick. 
Adjust  now  the  reflecting  surface  of  the 
vertical  illuminator  on  its  horizontal  axis 
so  that  a  distinct  image  of  the  flame  ap- 
pears in  the  field  of  vision.  This  image 
will,  of  course,  appear  brightest,  and  the 
deflnition  best,  when  the  narrowest  side 
of  the  flame  is  turned  towards  the  instru- 
ment, which  can  be  easily  ascertained  by 
turning  the  oil  vessel  of  the  lamp  a  Uttle 
round  its  axis,  whilst  looking  into  the 
microscope.  The  fleld  is  now  quite  dark, 
and  nothing  is  seen  but  a  streak  of  light 
about  a  quarter  of  an  inch  in  breadth, 
which  passes  through  the  middle  of  it 
antroposteriorly.  If  all  this  has  been 
carefully  attended  to,  and  if  a  diatom, 
adhering  closely  to  the  cover,  is  moved 
in  this  image  of  the  flame,  ii»  markings 
will  appear  most  beautifully  and  dis- 
tinctly resolved,  provided  that  they  are 
lying  across  the  path  of  light  Various 
little  advantages  may  be  gained  by  a 
more  careful  regulation  of  the  relative 
heights  of  the  l^ht  to  that  of  the  aper- 
ture of  the  illuminator,  or  by  shutting 
ofif  one  half  of  the  aperture  of  the  latter, 
or  by  allowing  the  light  to  faU  only  on 
the  lower  half  of  the  aperture,  etc.,  all 
of  which  have  for  their  object  toilet  the 
light  fall  on  only  one  half  of  the  reflect- 
ing surface,  leaving  the  other  for  the 
passage  of  the  rays  from  the  object  to 
the  eye  piece.  The  image  of  the  flame 
does  not  always  intersect  the  whole  of  the 
fleld,  and  in  this  case  it  falls  more  in  the 
forepart  of  the  same.  The  Dallinger 
lamp  gives  a  high  flame,  and  conse- 
quently a  very  long  intense  image  divid- 
ing the  fleld  into  two  halves,  whilst  the 
motions  of  this  lamp  ensure  a  speedy  and 
accurate  adjustment  Carl  Zeiss's  water 
immersion  lenses,  especially  the  l-8th; 
Powell  and  Lealand's  flne  new  formula 
water-immersion,  l-8th,  end  those  mag- 
nificent oil-immersion  lenses*,  the  l-8tb, 
l-12th,  and  the  l-18th  of  the  former 
maker,  are  those  I  have  tried  in  this 
way,  and  with  all  of  these  I  have  suc- 
ceeded in  obtaining  resolutions  of  the 
finest-lined  diatoms  in  a  way  not  to  be 
obtained    by     achromatic     condensers, 

*  On  Stephenson's  system. 
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priBms.  lenses.  &c..  by  transmitted 
lamplight. 

Amphipleura  pellucida  resolved  in  this 
manner  shows  its  outlines  with  the 
greatest  distinctness  and  without  ap- 
pearing in  the  least  degree  distorted. 
The  ribs  are  clearly  defined,  and  the 
mid-rib  reveals  a  fine  black  hne  running 
along  its  middle,  whilst  the  cross-strise 
appear  black  and  beautifully  separated, 
extending  over  the  whole  floor  of  the 
valve  on  both  sides  of  the  mid-rib,  and 
between  the  marginal  rib,  and  between 
the  latter  and  the  broad  ends  of  the  for- 
mer. This  diatom  assumes  an  olive  or 
light  green  hue,  according  to  the  objec- 
tive used-  Under  a  power  of  400  diams. 
the  markings  on  the  smallest  specimen 
become  distinctly  visible,  and  with 
sufficient  amplification  they  may  easily 
be  counted  by  the  flame  of  an  ordinary 
paraffin  lamp,  having  a  wick  one  halt- 
inch  broad.  Beautifully  as  these  cross- 
lines  are  resolved,  I  cannot  see  any  longi- 
tudinal lines,  not  even  with  the  1-1  bth 
oil-lena  I  am  of  opinion  that  many  who 
honestly  beheve  that  they  can  well  re- 
solve Amphipleura  pellucida  will  readily 
grant,  after  having  seen  the  resolution 
of  this  diatom  with  the  vertical  illumina- 
tor, that  they  have  been  laboring  under 
a  delusion,  and  that  they  have  only  well 
succeeded  on  abnormally  marked  valves. 

Frustulia  saa^onica^  Namcvla  crassn- 
fiervia,  or  Namcula  rhomboideSy  are  easily 
lined  or  checked,  according  to  whether 
their  mid-ribs  are  lying  in  the  direction 
of  the  image  of  the  flame,  or  at  an  angle 
of  about  46°  to  the  latter.  Even  on 
damp  slides  of  Stauroneis  iqncvla  (of 
which  there  seem  to  exist  more  than  of 
good  ones),  the  cross-lines  on  this  dia- 
tom may  be  readily  and  distinctly  seen. 

Surirella  genima  assumes  an  olive- 
green  color  on  that  part  which  is  in  close 
contact  with  the  coveiing  glass,  and  shows 
rows  of  exquisite,  small,  and  regular 
hemispherical  beads,  but  by  no  means 
hexagcmal  markings. 

Navicida  cuqndaia  assumes  a  beauti- 
ful iridescence,  and  shows  its  elongated 
beads  to  perfection,  and  is  altogether  a 
lovely  object. 

IVeurosigma     angulutum     shows     its 


markings  as  regular,  small,  and  widely- 
separated  beads.  Take  any  diatom  you 
like,  and  the  result  on  that  part  with 
which  it  adheres  to  the  cover  is  equally 
satisfactory  and  often  surprising.  It  is 
easily  seen  whether  an  object  acmeres  to 
!  the  cover  or  not,  as  in  the  latter  case  its 
I  outHnes  appear  ill-defined,  and  the  whole 
as  in  a  haze. 

I  sum  up  the  advantnges  of  the  mode 
of  illumination  liere  descinbed  under  the 
following  heads: — 

1.  The  correctness  with  which  objects 
and  their  details  are  seen. 

2.  The  easevdHh  which  the  most  dif- 
ficult resolutions  are  obtained  as  the 
veriest  tyro  in  microscopical  illumination 
may  with  a  suitable  objective,  resolve  the 
most  difficult  diatomaceous  tests  knovm, 
in  a  few  minutes  time. 

3.  The  s-imjylicity  and  cheapnens  of  the 
apparatus  employed,  the  veitical  illum- 
inator being  obtainable  at  so  low  a  cost 
as  about  twelve  shillings. 

4.  The  adaptability  of  the  illuminating 
apparatus  employed  to  the  simplest  stands, 

6.  The  value  of  this  method  as  a 
means  of  expeditiously  testing  objectives 
'  with  regard  to  the  utmost  limits  of  their 
resolving  power,  and  under  the  most 
favorable  illumination,  because  the  il- 
luminating ray  impinges  on  the  object 
at  just  that  greatest  angle  at  which  the 
objective  is  capable  of  receiving,  or  of 
transmitting  tne  same. — Journal  QueJcetl 
Microscopical  Club, 

The  Vertical  Illuminator  and  Homogen- 
eous-Immersion Objectives. 

BY  J.   W.    STEPHENSONj    F.R.A.S.,  TKEAS.    B.M.S, 

''[''HE  Fellows  will  have  seen  in  the 
-L  April  number  of  the  Journal  (p. 
194)  a  note  extracted  from  the  *  Ameri- 
can Naturalist' for  February,  in  which  are 
described  the  advantages  foimd  by  ISlr. 
^Morehouse,  of  New  York,  to  be  obtained 
from  the  use  of  the  Vertical  Illuminator* 

*  As  several  inciuiries  have  boon  made  as  to 
what  instrument  is  meant  by  the  '*  Vortical  lUum- 
,  inator,"  I   may  refer  to  Dr.  Carpenter*  On  tho 
,  Miorosoo po,'  5th  ed.,  p.  153,  where  tho  instrument  is 
,  both  described  and  fipured.    A  small  silver specu- 
;  lum  (Professor  Smith),  or  a  movable  disk  of  thin 
^lass  (Messrs.  Beck),  or  a  piece  of  parallel  fflass 
fixed  at  an  ant^le  of  46°  (Messrs.  Powell  and  Zea- 
land), is  fixed  in  a  short  tube  (with  a  side  ai>er- 
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in  the  reaolutioii  of  Diatoms  and  Podura 
scales. 

On  reading  the  note,  I  tried  the  ap- 
paratns  on  both  classes  of  objects,  and 
can  folly  endorse  the  statement  made  as 
to  the  surprising  results  obtained.  Shdes 
of  A.  pdlucida  which  were  deemed  worth- 
less because  all  the  striee  had,  as  was 
supposed,  been  destroyed  in  cleaning, 
were  resolved  with  the  greatest  ease,  and 
Podura  showed  parallel  light  or  white 
lines  from  one  end  of  the  scale  to  the 
other,  somewhat  reminding  one  of  Lep- 
isma.  The  Vertical  Illumiuator  was 
soon  after  its  first  invention  discarded  by 
practical  microscopists  on  account  of  the 
amount  of  fog  which  was  caused  by  the 
retiection,  at  the  upper  surface  of  the 
cover-glaes,  of  the  rays  transmitted 
through  the  objective.  It  is  obvious  that 
this  fog  will  not  be  observed  when  an 
oil-immersion  objective  is  used,  as  in  that 
case  the  front  lens  of  the  objective,  the 
intervening  stratum  of  oil,  and  the  cover- 
glass  itself,  are  all  optically  continuous, 
so  that  the  upper  surface  of  the  cover- 
^'lass  has  optically  ceased  to  exist,  the 
only  reflection  being  from  its  under  sur- 
face when  dry  objects  are  used.  An  ad- 
ditional advantge  is  therefore  found  for 
homogeneous-immersion  objectives. 

My  object  is  not,  however,  to  deal  with 
this  branch  of  the  subject,  but  with  an 
entirely  different  application  of  the  II- 
lominator,  not  noticed  by  Mr.  More- 
house, but  which  appears  to  me  to  be  of 
great  scientific  interest. 

This  point  is  the  visible  demonstration 
which  the  Vertical  Illuminator  affords, 
not  only  that  many  modem  objectives, 
and  notably  those  on  the  homogeneous- 
immersion  system,  have  angles  far  ex- 
ceeding the  equivalent  angle  of  180°,  but  ( 
also  that  the  extent  to  which  this  excess 
is  in  any  particular  case  carried,  can  at 
once  be  appreciated. 

The  existence  of  this  excess,  although 
at  one  time  doubted,  has  since  been 
abundantly  proved,  and  the  present 
method  affords  an  ocular  demonstration 


turn)  lnt«^rpoRed  between  the  objootive  and  the 
body  of  the  micro8<?or)e,  by  which  moans  a  pen- 
cil of  lUfht  entering  at  the  aperture  and  8trikin«; 
Offainst  the  specuhim  or  inclined  surface  of  the 
disk  or  plate,  is  reflected  downwards  through 
the  objective  upon  the  object 


of  the  fact,  most  conclusive  in  its  charac' 
ter  and  fully  supported  by  theory. 

It  will  be  seen,  on  removing  the  eye- 
piece of  the  microscope,  after  having  re- 
flected a  full  beam  of  light  through  the 
objective,  by  means  of  the  Illuminator, 
and  after  having  focussed  the  instiiunent 
on  any  dry  object  adhering  to  the  cover, 
that  within  the  margin  of  the  lens  there 
exists  a  brilliant  annulus  of  light,  and 
that  the  circumscribed  internal  space  ap* 
pears  by  comparison  to  be  quite  dark. 

This  annulus  represents,  and  is  pro- 
duced by  the  excess  of  aperture  beyond 
the  equivalent  angle  of  180°,  or  what  is 
called  the  "plus  180°,"  of  which  it  is  also 
the  measure. 

The  internal  dark  space  is  of  the  exact 
diameter  of  that  of  a  dry  objective  of  the 
same  focus,  and  is  in  fact  tne  maximum 
space  which  it  can  itself  utilize,  on  a  dry 
object,  by  transmitted  light. 

On  looking  down  the  tube  of  the 
microscope  on  which  is  one  of  Zeiss's 
homogeneous-immersion  Jths,  with  its 
numerical  aperture  of  1*25,  it  will  be 
seen  that  the  annulus  has  an  apparent 
magnitude  corresponding  with  ihat  at- 
tributed to  it  by  theory,  that  is  to  say, 
a  width  equal  to  one-fourth  part  of  the 
radius  of  the  dark  central  spaca 

The  explanation  is,  as  it  appears  to 
me,  simple  enough:  the  beam  of  light  re- 
flected by  the  parallel  glass  plate  of  the 
Illuminator,  is  condensed  by  the  objec* 
tive,  and  brought  to  a  focus  on  the  under 
side  of  the  thin  glass  cover,  the  oil  (or 
other  homogeneous  fluid)  having,  thus 
far,  allowed  the  Ught  to  be  freely  trans- 
mitted; but,  at  the  focal  point,  having  to 
pass  from  a  denser  to  a  rarer  medium, 
the  passage  of  all  rays  which  exceed  the 
critical  angle  (in  this  case  41°)  is  ar- 
rested, whilst  those  within  that  limit,  or 
at  all  events  the  greater  part  of  them, 
pass  through  the  glass  and  are  lost. 

The  bright  image  of  the  flame  of  the 
lamp,  which  is  seen  crossing  the  field  of 
view,  is  therefore  almost  exclusively 
formed  by  the  "jpZws,"  rays  which,  being 
totally  reflected  as  soon  as  they  impinge 
on  the  ail'  surface  of  the  cover-glass,  are 
sf  nt  back  by  the  peripheral  portion  of 
the  objective  to  the  eye;  it  is  thus  evi- 
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dent  that  unless  the  objective  possessed 
the  excess  of  aperture  which  we  have 
been  considering,  the  image  could  not  be 
formed  by  the  totally  reflected  rays,  nor, 
if  formed,  could  the  reflected  rays  be 
taken  up  by  the  objective  and  transmitted 
to  the  eye. 

These  reflected  rays,  when  seen  with- 
out the  eye-piece,  form  the  bright  annu- 
lus  of  light,  and  constitute,  as  has  been 
shown,  Uie  aperture  in  excess  of  the  180^ 
limit,  which  Umit  is  itself  as  clearly  indi- 
cated by  the  dark  central  area. 

That  this  is  not  a  mere  theoretical  or 
nom  nal  increase  is  evident  when  we  con- 
sider the  areas  of  the  transmitting  por- 
tions of  the  lens,  which  are  proportional 
to  the  squares  of  their  numerical  aper- 
tures or  as  1  to  l'5b25,  so  that  the  Verti- 
cal Illuminator  picks  up  the  0*5625  as 
against  unity,  which  is  the  ideal  maxi- 
mum of  the  dry  lens. 

It  is  truly  stated  in  the  'American 
Naturalist '  that  the  vertical  illuminator 
'*  can  only  be  successfully  used  in  con- 
junction with  an  objective  of  high  balsam 
angle,"  and  I  hope  the  reason  of  this  has 
been  rendered  clear. 

In  examining  a  dry  object  yrith  re- 
fleeted  and  transmitted  light,  the  optical 

ghenomena  are  reversed:  with  reflected 
ght  we  have  the  bright  annulus  and 
dark  centre;  but,  with  light  transmitted 
from  below,  we  have  the  central  portion 
of  the  lens  traversed  by  the  illuminating: 
pendl,  vhich  is,  howevir,  unable  to  pen^ 
trate  the  dark  circle  by  which  it  is  sur- 
rounded. 

On  objects  mounted  in  balsam  (or 
fluid)  the  Vertical  Illuminator  fails,  as 
far  as  resolution  is  concerned,  and  it  is 
on  these  that  the  various  sub-stage  im- 
mersion illuminators  come  into  play,  their 
greater  or  less  success  dependmg  exclu- 
sively on  their  ability  to  induce  the  diop- 
tric beam  to  penetrate  the  magic  circle 
beyond  the  limit  of  180^,  as  unless  the 
light  can  be  seen  to  touch  the  mai^in  of 
the  lens,  its  full  power  has  not  been 
developed;  hence  it  appears  that  *'  verti- 
cal "  illumination,  in  some  form,  is  the 
ODly  means  by  which  the  whole  of 
the  resolving  power  of  large-angled  ob- 
jectives can  be  utilized  on  dry  slides. 


just   as  on   balsam   objects  immersion 
illuminators  are  indispensable. 

In  the  foregoing  observations  I  have 
throughout  spoken  of  the  bright  ring 
of  light,  and  this  may  lead  to  the  impres- 
sion that  the  whole  of  this  ring  is  used, 
but  this  is  not  so;  in  practice  only  a 
small  portion  is  employed,  the  greater 
part  being  shut  off  by  a  suitable  extem^d 
diaphragm  or  stop,  just  as  with  immer- 
sion illuminators  in  the  sub-stage  a  part 
only  of  the  marginal  rays  are  employed. 

This  seems  to  suggest  the  substitution 
of  a  small  totally  reflecting  prism  for  the 
parallel  plate  of  glass,  which,  projecting 
slightly  over  the  margin  of  the  lens, 
gives  a  much  more  brilliant  beam  of 
light,  but  it  has  the  disadvantage  o^  to 
a  certain  extent,  interfering  with  the 
diffi^ction  spectra,  and  thus  xmder  some 
circumstances,  so  diminishing  the  aper- 
ture of  the  glass,  as  to  interfere  with  its 
resolving  power. 

The  Vertical  Illuminator  was  origin- 
ally intended  to  be  used  more  as  a  Lie- 
berkuhn  for  opaque  illumination  with 
medium  powers,  its  present  use  not  hav- 
ing been  foreseen.  That  it  can  be  so  used 
with  even  greater  effect  on  balsamed  ob- 
jects now,  when  homogeneous  immersion 
objectives  are  used,  is  obvious,  because 
the  light  passes  as  direct  as  it  formerly 
did  on  to  uncovered  objects  in  air,  both 
the  upper  and  under  surfaces  of  the  thin 
glass  cover  having  been  optically  abol- 
ished— ^but  the  number  of  balsam  objects 
suitable  for  opaque  illumination  with 
powers  as  high  as  an  |,  is  very  limited. — 
Tran8,  Boyal  Mic.  Soc. 


Work  for  the  Microscope. 

T^HE  following  remarks,  extracted  from 
-*■  the  address  of  Prof.  Huxley,  F.RS., 
as  President  of  the  Quekett  Micro- 
scopical Club,  are  so  full  of  hints  to  every 
owner  of  a  microscope  that  we  commend 
them  to  the  careful  reading  of  all  our 
subscribers. 

Since  I  have  held  the  honorable  po- 
sition of  President  of  the  Club,  my  at- 
tendance at  your  meetings  has  impressed 
me  very  strongly  with  the  great  amount 
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of  instramental  perfection  which  is  to  be 
observed  on  those  occasions;  and  I  do 
not  think  that  any  one  could  fail  to  be 
struck  with  the  skill  displayed  in  such 
work,  nor  could  he  foil  to  admire  the 
great  patience,  the  perseverance,  the  de- 
votion of  time  and  energy  displayed  by 
the  members  of  the  Club  in  the  pursuit 
of  microscopy. 

No  doubt  one  might  say  that  a  very 
large  result  of  this  activity  is  simple 
amusement;  but  I  happen  to  bo  one  of 
those  people — perhaps  because  I  got  so 
little  of  it  myself — who  think  that  amuse- 
ment is  an  exceedingly  good  thing;  and  I 
am  strongly  disposed  to  think  the  bene- 
ficial effects  of  such  amusements  as  do 
no  harm  to  a  man  himself,  nor  in  any  way 
rob  his  neighbor — especially  such  as  are 
found  in  microscopii^  studies,  height- 
ened by  the  sympathy  of  those  who  are 
associated  for  the  purpose — are  very 
great,  and  tliat  they  are  much  to  be 
cherished  as  an  important  part  of  the 
good  of  human  life.  So  that  if  it  hap- 
pened that  no  member  pursued  the  sub- 
ject for  a  higher  purpose  than  the  grati- 
fication of  his  taste  for  the  beautiful,  or 
the  exercise  of  manipulative  skill,  I,  for 
one,  should  think  the  time  of  the  Club 
exceedingly  well  spent.  But  happily  no 
one,  whatever  be  his  object,  who  works 
at  the  business  of  the  Club,  can  end  in 
simple  amusement.  He  is  dealing  with 
natural  objects,  and  every  new  thing  ob- 
served, every  fresh  beauty  discovered, 
is  something  added  to  the  stock  of 
natural  knowledge;  and  every  improve- 
ment of  his  instrument  makes  it  a  better 
weapon  of  scientific  research.  And  not 
only  BO,  but  the  habit  of  mind  which 
creates  the  possibility  of  finding  amuse- 
ment in  pursuits  of  this  kind,  is  in- 
valuable as  a  preparation  for  the  re- 
ception of  scientific  truths,  and  the  cul- 
tivation of  scientific  methods.  If  I 
may  say  so  vnthout  offence,  such  amuse- 
ment may  be  regarded  as  an  invol- 
untary ploughing  and  harrowing  of 
the  ground,  making  it  receptive  of  the 
seeds  of  science,  and  preparing  it  for 
rich  harvests  in  the  future.  So,  as  I  said 
before,  whatever  member  of  the  Club 
has  joined  it  for  the  sake  of  mere  amuse- 


ment»  has  done  a  good  thing  for  himself 
and  has  done  probably  more  than  he 
knows  to  help  those  who  make  these  pur- 
suits the  serious  business  of  their  hves. 

But  whilst  recognising  the  legitimacy 
of  following  out  such  pursuits  for  amuse- 
ment only,  I  have  a  sort  of  feeling  in  re- 
gard to  them  such  as  an  old  recruiting 
sergeant  might  be  supposed  to  have 
whilst  looking  at  a  band  of  rustics  sport- 
ing on  a  village  green,  or  at  a  number  of 
volunteers  going  through  their  evolu- 
tions. These  atheletic  exercises  and 
this  playing  at  soldiers  are  all  very  well 
in  their  way;  but  the  recruiting  sergeant 
with  an  eye  for  a  man,  will  see  that  the 
sport  is  training  those  who  have  a  voca- 
tion for  the  realities  of  war,  and  is  leav- 
ing them  to  feel  their  way  towards  tak- 
ing part  in  more  serious  business.  Many 
of  the  papers  which  I  have  heard  in  this 
room  have  given  me  the  feeling  that  I 
should  much  like  to  give  the  shilling,* 
and  putting  my  hand  upon  the  readers, 
to  say  "  Your  proper  business  is  to  come 
into  the  army  of  science."  And  natur- 
ally I  must  feel  great  gratitude  to  a  so- 
ciety like  this,  as  one  of  the  army  of 
workers  who  looks  at  it  vrith  an  eye  to 
enlistment. 

I  must,  however,  separate  mypelf  from 
the  recruiting  sergeant,  because  he  walks 
off  with  his  recruit,  who  is  seen  no  more 
in  the  place  that  once  knew  him;  while 
I  cannot  say  positively,  that  those  of  you 
who  have  a  turn  for  really  scientific  work 
may  not  do  better  to  stop  where  you  are. 
In  fact  you  have  opportunities  which  are 
not  possessed  by  the  men  who  make 
science  a  business.  The  truth  is  that  the 
increase  of  knowledge  has  its  drawbacks, 
not  perhaps  as  Solomon  said — "  He  that 
increaseth  knowledge  increaseth  sor- 
row;" but  certainly  it  is  an  increase  of 
trouble  and  an  increase  of  worry.  Who- 
ever becomes  a  man  of  science  by  pro- 
fession   must   know    something    pretty 

*  This  is  a  phrase  which  our  American  readers 
will  hardly  understand.  In  En^rland  the  sergeant 
firives  each  recruit  a  new  shillinfir,  partly  as  ad- 
vance payment,  thus  paying  for  and  securing  his 
services,  and  partly  because  the  new  shilling  has 
on  its  face  the  portrait  of  the  reigning  sovereign. 
Having  once  taken  the  shilling,  tnere  is  no  back- 
ing out  Hence,  "  to  give  the  shilling,"  is  equiva- 
lent to  Irrevocable  enlistment— [Ed.  Am.  joub. 
Micl 
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thoroughly,  and  this  means  that  he  must 
not  only  know  pretty  accurately  this  or 
thut  piece  of  detailed  work;  he  must 
have  not  only  the  knowledge  of  general 
facts,  but  must  possess  the  special  know- 
ledge also,  and  be  able  to  guide  the  one 
by  the  other,  and  to  criticise  his  specu- 
lations by  his  knowledge  of  detail — this 
is  the  only  title  by  which  he  can  sustain 
his  claim.  But  during  the  last  quarter 
of  a  centui'y  science  has  taken  to  grow 
in  a  most  portentous  and  astoni^ing 
fashion.  I  remember  the  time  when  it 
was  quite  easy  for  an  ordinarily  indus- 
trious man  to  keep  up  with  the  scientific 
literature  of  the  period;  if  he  made  him- 
self acquainted  with  what  went  on  here, 
and  if  he  read  a  French  or  German  work 
now  and  then,  it  was  euough;  but,  at  the 
present  day,  to  keep  up  with  all  that 
goes  on,  he  must  be  a  most  industrious 
man  indeed,  and  if  he  even  tries  to  keep 
up  with  it  he  must  do  an  amount  of 
reading  which  is  singularly  demoralising 
to  his  habits  of  thought.  If  he  wishes  to 
work  out  any  scientific  points  with  ac- 
curacy and  detail,  it  must  be  a  very 
small  matter  which  does  not  occupy  him 
for  months,  and  need  his  closest  atten- 
tion, during  which  time  he  will  be  drift- 
ing altogether  away  from  the  stream  of 
progress  of  scientific  knowledge.  This 
constitutes  the  difficulty — experio  crede — 
the  great  difficulty  of  beiug  broad  with- 
out being  shallow,  and  of  being  deep  with- 
out being  narrow.  Any  one  who  has 
exceptional  qualities  of  work  or  method, 
may  perhaps  be  able  to  keep  creditably 
abreast  with  the  course  of  progress,  and 
to  do  some  work  of  his  own  besides;  but 
if  he  is  not  so  gifted  he  has  before  him 
one  or  other  of  these  two  unsatisfactory 
alternatives. 

But  you,  members  of  this  Club,  are  in 
this  respect  vastly  better  ofl*  because 
you  can  give  yoiur  attention  to  any  one 
2:)oint  which  you  want  to  get  at  the  bot- 
tom of,  and  you  are  not  likely  to  bo  pulled 
up  by  some  student  in  the  lecture  room 
who  has  read  the  latest  thing  published, 
and  who  expresses  surprise  that  you  do 
not  know  all  about  it  too.  Consequently 
you  can  give  your  attention  to  your  own 
subject  as  exclusively  as  you  may  desire. 


I  do  not  mean  to  say  that  you  do  not 
lose  anything,  for  naturally  where  you 
have  to  deal  with  the  deeper  problems 
you  will  never  come  to  any  good  unless 
you  have  those  principles  to  guide  you; 
but,  for  three>fourths  of  the  problems  of 
microscopy,  although  you  will  require 
neatness  and  skill,  deamess  of  eye,  and 
lightness  of  hand  for  cutting  and  .  pre- 
paring sections,  the  great  amount  of 
general  knowledge  which  a  man  of 
science  is  required  to  have  is  of  no  con- 
sequence at  all 

Several  amongst  your  number  have 
asked  me  to  indicate  those  courses  of  in- 
quiry which  may  best  be  commended  to 
members  of  such  a  society  as  this,  and 
it  strikes  me  that  the  suggestion  which  I 
have  just  made  supplies  the  answer.  It 
is  exactly  in  that  field — ^the  following  up 
of  details,  tracing  out  minutisB  of  struc- 
ture, in  occupying  themselves  with  such 
questions  as  ai'e  only  to  be  solved  by 
long  and  patient  devotion  of  time  and 
dexterity,  and  a  thorough  knowledge  of 
instrumental  manipulation — it  is  exactly 
there  that  men  of  science  find  their  dif- 
ficulties, because  the  amount  of  time  con- 
sumed is  so  great.  Take,  for  example, 
the  application  of  persistent  watching  to 
the  unravelment  of  the  life  history  of  a 
vast  number  of  low  organisms;  that  is  a 
process  which  has  been  adopted  in  re- 
spect to  certain  fungi  in  order  to  ascer- 
tain whether  they  are  parasites  or  varia- 
tions. In  such  a  case  the  plan  pursued 
is  that  of  taking  the  spores  and  watching 
them  step  by  step,  and  there  is  no  other 
way  of  doing  it;  it  involves  enormous 
expenditure  of  time  and  great  instru- 
mental dexterity,  but  those  who  can  fol- 
low it  obtained  results  which  are  to  be 
attained  in  no  other  way.  The  work  of 
Mr.  Dallinger  and  Dr.  Ifrysdale,  for  in- 
stance, affords  us  a  very  remarkable  ex- 
ample of  this  kind  of  observation:  these 
two  gentlemen  mounted  gutu"d  alter- 
nalel}'  over  a  microscope  for  days  and 
davs,  watched  one  identical  monad 
through  all  its  stages;  and  they  suc- 
ceeded in  tracing  out  its  entire  life 
history,  and  made  an  epoch  in  our 
knowledge  of  these  lowest  forms.  Now 
suppose  this  kind  of  observation  was  to 
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be  directed  to  the  Infusoria  in  general, 
what  an  opportunity  tliere  is  for  some  of 
you!  Why  there  is  not  a  single  genus 
or  species  of  which  we  may  say  that  we 
know  the  whole  history.  The  common 
Paramecium,  for  instance,  is  one  o!  the 
commonest  things  that  exists,  yet  nobody 
certainly  knows  whether  it  has  any  other 
mode  of  reproduction  except  by  fission. 
The  skill  which  I  have  seen  displayed 
here  is  of  immense  value  in  such  kind  of 
work,  and  if  only  applied  to  it  must  very 
soon  bring  some  good  results.  The  hke 
is  true  also  of  the  Acinetce;  we  know 
something  about  them,  but  nothing  like 
a  complete  history;  and  it  is  a  perfect 
opprobrium  to  science  that  nobody  knows 
what  an  Amc^  is.  I  do  not  mean  to 
say  that  we  do  not  know  the  things  we 
call  by  that  name  when  we  see  them,  but 
that  we  are  unable  to  say  with  certainty 
wiiat  are  their  modes  of  reproduction, 
what  are  their  various  states,  which  are 
vegetable  and  which  are  animaL  Turn 
to  the  study  of  development,  the  whole 
of  which  is  in  a  progressive  state.  We 
are  now  carrying  it  so  far  that  we  can 
trace  back  a  single  group  of  organs  to  a 
particular  portion  of  the  dividing  yolk 
mass,  and  the  ultimate  result  will  prob- 
ably be  to  trace  out  each  group  of  organs 
to  the  blastomeres  from  which  it  has 
proceeded.  Thirty  years  ago  if  any  one 
had  talked  of  maHng  sections  of  a  but- 
terfly's or  a  crayfish's  embryo,  it  would 
have  been  regarded  as  something  in- 
conceivable; but  now  careful  section 
makers  will  deal  with  these  things  in 
such  a  way  as  to  be  able  to  make  you 
twenty  sections  through  one  of  them. 
But  as  every  one  knows,  this  kind  of 
thing  cannot  be  followed  out  without  a 
great  expenditure  of  time  and  an  amount 
of  dexterity  which  it  is  not  given  to  every 
one  to  attain. 

Let  me  also  point  out  that  it  is  not 
necessary  to  go  far  a-field  to  find  subjects 
for  this  kind  of  work;  probably  what  is 
most  wanted  is  an  exhaustive  study  of 
some  of  the  commonest  things  about  us. 
The  development  of  Rotifers,  for  ex- 
ample; why  these  are  the  commonest 
things  in  the  world.  Kowalewsky,  years 
ago,  made  a    number  of    observations 


upon  the  common  earth  worm;  let  us  see 
if  in  his  conclusions  he  was  right  or 
wrong.  It  is  not  very  difficult  to  make 
sections  of  these  things,  and  it  would  be 
of  great  importance  to  get  his  observa- 
tions confiimed.  I  have  no  doubt  as  to 
their  correctness  myself,  but  it  would  be 
very  satisfactory  to  have  them  verified. 
I  might  turn  to  half-a-dozen  kinds  of 
similar  observations  with  regard  to  the 
development  of  insects — say  the  presence 
of  an  amnion  in  some  and  not  in  others; 
any  one  who  could  make  minute  sections 
would  solve  the  problem  for  us.  It  hap- 
pens that  some  time  ago  I  occupied  my- 
self wit|r  a  very  common  subject,  by  way 
of  carrying  out  my  own  precept  of  try- 
ing to  get  to  the  bottom  of  something.  I 
had  various  reasons  for  doing  this  with 
the  common  crayfish,  and  I  may  say  that 
the  result  has  been  very  instinctive;  I 
mention  it  to  show  how  much  it  is  worth 
while  to  take  up  common  things,  if  only 
to  find  out  points  about  them  which  have 
been  overlooked.  The  first  thing  I  did 
was  to  examine  the  branchifie,  and  in  so 
doing  I  found  to  my  surprise  that  there 
were  two  little  filaments,  about  1-20  of 
an  inch  long,  attached  to  the  sides  of  the 
body.  I  had  never  seen  any  notice  of 
these  things,  but  I  found  by-andbye 
that  Brandt  and  Batzburg  had  seen 
them.  The  curious  thing  about  them 
was,  that  these  two  little  filaments  oc- 
cupied the  same  position  as  gills,  and 
from  this  I  had  little  reason  to  doubt 
that  they  were  rudimentary  gills,  and 
that  there  had  been  gills  in  that  position 
at  some  time.  I  then  thought  if  I  could 
obtain  some  less  modified  forms  of  cray- 
fish, such  as  are  found  still  in  Australia, 
I  should  be  able  to  throw  some  hght  on 
the  matter.  I  did  so,  and  found  in  the 
place  of  these  rudiments  perfectly  de- 
veloped branchiae.  This  led  me  to  seek 
for  similarities  of  structure  in  the  lob- 
ster and  tlie  marine  crayfish,  and  these 
again  led  me  on  to  examine  other  Crus- 
tacea; and  I  need  hardly  say  that  the 
bearing  of  all  this  upon  the  theory  of 
evolution  from  a  common  type  was  very 
important.  From  these  things  I  was  led 
to  look  into  the  structure  of  the  muscles, 
the  spermatozoa,  the  chitinous  cuticle^ 
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the  eye  and  other  parts,  and  there  was 
not  one  of  these  which  did  not  present 
interesting  novelties  and  would  not  have 
taken  months  of  work  to  get  to  the  bot- 
torn  of  it,  so  as  to  make  oneself  thoroughly 
acquainted  with  every  detail  You  may 
find  plenty  of  work  if  even  you  confine 
yourself  to  such  common  things  as  cater- 
pillars. Lyonet,  you  know,  spent  many 
years  over  his  caterpillar,  and  the  result 
was  a  monograph  which  will  last  for  all 
time. 

This  is  the  kind  of  service  which  those 
members  of  the  Club  may  perform  who 
feel  inclined  for  it;  it  is  work  which  may 
be  of  very  great  value,  and  which  cer- 
tainly cannot  be  undertaken  by  those 
who  have  to  occupy  themselves  with 
science  as  a  whole. — Journal  Quekett 
Microscopical  Club. 


An  Illuminating  Traverse-Lens. 

BY   BOBEBT  B.  TOLLES. 

WITH  the  advent  of  objectives  of  in- 
creased interior  angle  of  aperture, 
'the  indispensableness  of  equivalent  ac- 
cessory means  for  the  illumination  of  the 
object  became  immediately  evident.* 

In  my  first  construction  of  such  object- 
glasses,  I  therefore  required  to  provide 


of  the  object-slide,  which  was  placed  in 
immersion  contact  with  the  base  of  the 
slide  so  that  the  object  itself  formed  the 
centre  of  curvature  of  this  illuminating 
lens.  Around  the  convex  surface  of  this 
central  lens  moved  a  shutter  to  regulate 
and  limit  the  access  of  light,  and  it  was 
provided  also  with  a  sm^  plano-concave 
lens  which,  applied  by  its  concave  to  the 
convex  surface  of  the  largei*  lens  by  im- 
mersion contact,  cancelled  the  re- 
fracting surfaces  and  allowed  a  perpen- 
dicular beam  of  light  to  reach  the 
suitably  immersed  object  vnthout  refrac- 
tion.* 

The  device  in  a  more  complete  form  is 
represented  in  the  annexed  ngure,  where 
P  is  the  basilar  plate  of  the  whole  traverse 
system,  having  a  circular  groove  and 
track  in  which  the  carriage,  C,  moves. 
On  a  projecting  arm.  A,  of  the  carriage,  0. 
are  mounted  whatever  appliances  are 
to  be  used  to  modify  or  direct  the  light 
upon  the  traverse  lens,  T,  in  the  direc- 
tion of  the  object  at  the  centre  of  the 
system. 

In  the  figure  the  concave  lens,  N,  is 
shown  in  position  on  the  arm.  Thus 
situated,  the  interior  convex  and  concave 
surfaces  being  of  no  effect,  the  two  ex- 
terior plane  surfaces  of  the  traverse  sys- 


T0LLE8*  ILLUMINATINO  TBATEBBE  LENS. 


means  which  proved  so  suitable  that  I 
have  adhered  to  their  use  to  the  present 
time. 

The  first  appliance  was  a  deep  plano- 
convex lens,  centrally  mounted  below 
the  object  and  having  its  centre  of  curva- 
ture in  the  object-place.  Afterwards,  I 
adopted  a  plano-cylindrically  convex  lens, 
equal  to  a  hemisphere  less  the  thickness 

•  See  '  M.M.J..'  July.  1871.  p.  38.' 


tern  constitute  it  a  prism,  and  every 
slightest  movement  of  this  concave  facet 
lens  on  the  traverse  lens,  T,  would  give 
different  prism    to    infinite    variety. 


a 


In  this  arrangement,  the  concave  mirror 
can  be  used  in  the  ordinary  manner  and 
condense  light  enough  upon  the  object 
for  aU  ordinary  purposes.  The  full  in- 
terior aperture  of  a  dry  objective   would 

*  M.M.J..  May,  1873.  p.  213. 
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be  reached  at  the  very  convenient  ob- 
liquity of  41°,  Le.  at  less  than  the  critical 
angle,  or  angle  of  total  internal  reflection 
between  crown-glass  and  air.  L  is  a 
doTible-convex  condensing  lens,  that  may 
be  placed  at  about  its  principal  focal 
distance  from  the  object 

For  a  condenser,  with  the  size  of  ap- 
paratus as  drawn  in  the  figure,  a  simple 
lens  of  1|  inch  focus  and  about  ten  (10°) 
degrees  of  aperture  is  convenient,  and 
if  Sie  lens  is  movable  along  the  aim,  A,  it 
can  be  focussed  readily  on  the  object, 
the  position  being  fixed  by  inspection. 
This  would  be  well  for  parallel  rays.  If 
diverging  rays  are  used  another  lens 
of  two  or  three  inches  focus,  mounted 
on  the  arm,  A,  will  conveniently  take 
up  the  rays  from  the  radiant  at  the  dis- 
tance of  the  focus  of  this  supplementary 
lens. 

The  plate,  P,  is  graduated  on  its  circu- 
lar edge,  as  in  the  figure,  to  two  degrees, 
and  the  arm.  A,  has  a  swing  of  seventy 
degrees  of  arc  each  way  from  the  axis  of 
the  microscope.  An  index-line  is  marked 
on  the  bevelled  edge  of  the  carriage  10° 
from  the  axis  of  the  condenser,  which 
must  be  added  to  or  subtracted  from 
the  real  obliquity  of  the  illuminating 
rays. 

It  is  obvious  that  any  observation  made 
and  duly  recorded  as  to  its  conditions, 
as  of  obliquity  of  incidence  of  illumin- 
ating pencil  or  ray,  form  of  the  pencil  or 
beam,  focal  length  and  distance  of  the 
condenser,  such  observation  could  be 
successfully  repeated.  The  record  of  the 
obhquity  of  the  most  obhque  rays  reach- 
ing the  object  directly  and  giving  view 
of  it  at  the  eye  piece  with  luminous  field, 
would  express  the  *'  balsam  "  aperture, 
or  more  correctly,  the  half  interior  aper- 
ture of  the  objective  when  the  front  lens 
of  the  objective  and  the  traverse  system 
are  of  glass  of  similar  refraction. 

Having  thus  the  "  balsam  "  angle  we 
readily  calculate  or  learn  the  correspond- 
ing angle  for  glycerine,  or  water,  or  any 
medium  of  which  we  have  the  index  of 
refraction.  A  corresponding  notation, 
perhaps  for  air,  might  be  engraved  in 
juxtaposition  on  the  basilar  plate. — Jour. 
BoyoJi  Mic.  Soc. 


Deceptive  Appearances  Produced  by 

Reagents. 

A  paper  recently  communicated  by  Dr. 
George  Thin  to  the  Boval  Society*  under 
this  title,  was  intended,  in  addition  to  being 
a  contribution  to  the  histology  of  hyaline 
cartilage,  to  illustrate  how  much  the  ap- 
parent structure  of  a  tissue  which  is  be- 
ing examined  microscopically  depends  on 
methods  of  preparation. 

In  the  examination  of  a  cartilaginous 
tumour  of  the  lower  jaw,  the  author  was 
able  to  isolate  the  cells  from  the  cartilagin- 
ous substance  of  the  tumour  after  the  action 
of  osmic  acid.  All  the  cells  observed  were 
flattened,  rounded,  or  somewhat  polygonal 
bodies,  with  round  nuclei.  Their  contours 
did  not  correspond  exactly  with  those  of  the 
rounded  cartilage  '* capsules"  in  which 
they  lay. 

The  examination  of  this  tumour  showed 
that  most  delusive  appearances  as  regards 
the  nature  of  cartilage  cells  may  be  some- 
times produced  by  staining  and  hardening 
agents.  Carmine  and  eosin,  by  staining  an 
unformed  substance  that  exists  in  the  struc- 
ture in  defined  tracts,  may  simulate  branched 
protoplasmic  cells,  and  bichromate  and  log- 
wood preparations,  either  in  sections  or 
teased  out,  may  as  closely  simulate  cells 
with  fibre  processes. 

These  facts  justify,  the  author  considers, 
serious  doubts  as  to  the  correctness  of  in- 
terpretation in  all  cases  in  which  histolo- 
gists  have  described  branched  ccdls  in  hya- 
line cartilage,  whether  the  latter  existed  as 
a  normal  structure  or  as  a  pathological 
growth.  They  further  show  that,  taken 
alone,  carmine  or  eosin-staining  should  not 
be  held  as  conclusive  evidence  of  the  exis- 
tence or  h'mits  of  cellular  protoplasm  in  any 
animal  tissue. — Jour.  Royal  Mic  Soc 


-•-•- 


Cells. 

Some  years  experience  has  now  convinced 
us  that  cells  formed  as  directed  on  page  138 
of  the  second  volume  of  this  journal,  are  not 
only  neat,  serviceable  and  easily  made,  but 
veiy  durable.  We  have  some  on  hand,  and 
when  the  slides  are  broken,  the  cell  breaks 
too,  instead  of  parting  from  the  glass.  The 
cells  are  made  of  litharge  and  gold  size,  and 
are  not  only  laid  down  on  the  turn-table, 
but,  after  being  slightly  dried,  are  **  turned  " 
there  by  means  of  a  verv  light,  sharp  chisel. 
If  well  coated  with  shellac  varnish,  or  Bell*s 
cement,  they  hold  liquids  perfectly.  Being 
turned  true  and  clean,  they  have  a  very 
neat  appearance,  and  may  be  made  of  any 
size  without  extra  tools. 

•  •  Proc.  Roy.  Soc./  vol,  xxvili.  (1878)  p.  267. 
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An  advertiser  whoso  letter  can  be  examined  at 
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several  letters  of  inquiry,  and  it  will  please  you  to 
know  that  though  I  have  had  advertisements  in 
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Another  very  extensive  advertiser  says:  "We 
have  advertised  in  several  other  journals,  but  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  together." 


Articles  on  Hand. 

A  MONG  the  articles  on  band  for  our 
^^  next  issue,  we  have  a  very  able  and 
thoroughly  practical  article  by  Dr. 
Blackham  on  "The  Method  of  Using 
Wide  Angle  Objectives;"  one  on  the 
Character  of  the  Diatomacese,  by  Kutz- 
ing,  translated  by  Pro£  H.  L.  Smith;  one 
on  Argvlus  Siizosteihii,  by  Prof.  Kelli- 
cott  of  Buffalo,  besides  the  usual  notes, 
clippings,  transactions,  correspondence, 
etc. 


Our  Fifth  Year. 

TN  entering  upon  the  fifth  year  of  the 
pubHcation  of  the  American  Journai. 
OP  Microscopy,  a  short  review  of  what 
we  have  done  may  not  be  out  of  place. 

When  we  issued  the  first  number  in 
1875,  the  condition  of  microscopy  in  this 
countiy  was  very  different  from  what  it 
is  to-day.  Two  attempts  had  been  made 
to  estabhsh  journals  devoted  to  the  sub- 
ject, and  both  had  failed.  The  Cincinnati 
Medical  Neios,  and  the  American  Natur- 
alist were  the  only  journals  which  pro- 
fessed to  have  a  microscopical  depart- 
ment, and  in  neither  of  these  did  the 
matter  published  ever  amount  to  enough 
to  make  it  worth  while  for  the  average 
microscopist  to  take  them  for  this  alone. 
We  observe  that  lately  the  Medical  News 
has  dK)pped  this  department  entirely. 
The  Naturalist  still  gives  one  or  two 
pages  of  microscopical  matter,  edited  by 
Dr.  Ward,  of  Troy,  N.  Y. 

Indeed,  at  that  time,  the  San  Francisco 
Microscopical  Society,  under  the  ablo 
secretar}'ship  of  Mr.  Kinne,  did  more, 
through  its  published  reports,  to  foster 
microscopy  than  any  other  literary 
agency  in  this  country. 

The  only  microscopical  societies  in 
New  York  at  that  time,  were  the 
American  and  the  Bailey  Club.  The  lat- 
ter is  a  private  club,  more  social  than 
microscopical,  and  the  American  Micro- 
scopical Society  was  in  a  very  inactive 
state.  The  other  active  societies  num- 
bered about  thirteen  throughout  the 
whole  country. 

Such  was  the  condition  of  affiiirs  when 
we  issued  our  first  little  sheet  of  twelve 
pages  at  fifty  cents  per  year.  This  at 
once  gave  an  impetus  to  microscopy,  by 
bringing  the  workers  in  different  parts 
of  the  country  together,  and  stimulating 
aU  to  increased  efforts.    The  publication 
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of  the  transactions  of  the  different  so> 
cieties,  induced  the  formation  of  new 
societies  at  New  York,  Eochester,  Cam- 
den, Detroit,  and  other  places.  The 
manufacturers  of  microscopes  found  an 
enlarged  field  for  their  goods,  and  a  firm, 
the  Bansch  &  Lomb  Optical  Co.,  new  to 
this  department,  undertook  the  manu- 
facture of  first-class  microscopes,  and 
produced  instruments  which,  for  quality 
and  price,  had  not  before  been  seen  in 
this  country. 

Three  other  factors,  which  should  not 
be  oyerloooked,  have  entered  into  the 
combination  of  circiunstances  which  have 
recently  advanced  the  cause  of  micro- 
scopy in  this  country.  These  are,  the 
Centennial  Exhibition,  the  American 
Postal  Micro-Cabinet  Club,  and  the 
American  Society  of  Microscopista  We 
have  not  space  now  to  give  them  full 
consideration,  but  shall  return  to  the 
subject  at  an  early  day. 

In  1877,  induced  by  the  urgent  solici- 
tation of  a  large  number  of  our  subscrib- 
ers, we  doubled  the  size  and  price  of  the 
journal,  making  the  latter  one  doUar. 
It  will  hardly  be  credited,  that  this  slight 
increase  in  price,  cut  down  our  subscrip- 
tion list  by  fully  one-third,  but  such  was 
the  case,  thus  showing  that  high  priced 
journals  cannot  be  supported  here.  Since 
that  time  a  Quarterly  Journal  of  Micro- 
scfypy,  at  three  dollars  per  year,  has  been 
started,  carried  through  four  numbers, 
and  suspended  There  is  now  tcdk  of 
another  journal,  at  one  dollar  per  year, 
and  also  of  one  at  fifty  cents  per  year. 
For  ourselves  we  say,  the  more  the  better. 
In  establishing  purely  scientific  jour- 
nals, great  difficulty  has  always  been 
found.  If,  by  great  care  and  economy, 
and  by  judicious  enterprise,  both  ends 
can  be  made  to  meet,  the  conductors  are 

doing   welL      The    numerous    failures 


which  have  occurred,  amply  prove  this, 
and  the  present  condition  of  aU  journals 
devoted  to  pure  science  tells  the  tale 
still  more  strongly.  The  Naturalist  has 
never  met  the  support  which  it  deserved, 
and  we  doubt  if  any  purely  scientific 
journal  at  present  published  would  be 
carried  on  if  it  did  not  secure  ex- 
traneous  support.  The  same  is  true  of 
other  countries.  "When  the  Eoyal  Mi- 
croscopical Society  withdrew  its  support 
from  the  Monthly,  the  publishers  at  once 
abandoned  it.  In  France,  Dr.  Pel- 
letan's  journal  has  suspended,  after 
bringing  financial  trouble  on  its  pro- 
jector. 

We  make  these  remarks  in  explanation 
of  our  persistent  refusal  to  eialarge  this 
journal  We  have  been  constantly  urged 
to  give  more  and  charge  more.  We  hope 
the  time  will  come  when  we  will  be  able 
to  do  so,  but  that  time  is  not  yet. 

And  now,  while  fully  conscious  of  our 
short-comings,  we  feel  gratified  to  know 
that  we  have  aided  materially  in  the 
good  work.  In  conducting  the  journal, 
we  have  endeavored  to  be  fair,  and  to 
give  all  sides  as  full  a  hearing  as  our 
space  would  allow,  and  while  not  slow 
to  express  our  own  opinions,  we  have  al- 
ways given  a  place  to  opinions  of  the 
opposite  character  when  fairly  presented. 
And  we  have  never  allowed  our  personal 
relations  with  any  one  to  infiuence  the 
conduct  of  the  journal 

As  we  have  conducted  the  journal  in 
the  past  so  we  shall  carry  it  on  in  the 
future.  It  has  been  essentially  a  journal 
for  the  amateur  and  the  working  micro- 
scopist,  and  such  we  intend  to  keep  it. 

Volume  I.  Out  of  Print 

14/E  regret  to  be  obliged  to  announce 
^  '       that  Volume  One  of  the  Amerigak 

JOUBNAL  OF    MiCBOSCOPT    is    OUt  of  priut^ 

and  can  no  longer  be  furnished  to  dubs. 
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Good  News  for  Diatomists. 

i^NE  of  the  most  valaable  papers  ever 
^^  offered  to  students  of  Uie  Diatom- 
acese,  is  the  "  Conspectus  "  of  Prol  H.  L. 
Smith,  of  Geneva,  N.  Y.  The  pubhcation 
of  this  was  originaUj  commenced  in  the 
Lena,  but  was  cut  short  when  that  jour- 
nal suspended.  We  are  happy  to  be 
able  to  announce  that  Prof.  Smith  is 
revising  this  work,  and  has  promised  to 
place  the  MS.  and  drawings  in  our  hands 
at  an  early  day.  We  propose  to  issue  it 
at  once  in  book  form,  instead  of  as  a  serial 
in  the  Joubnal,  and  the  price  will  be  made 
as  low  as  possible — ^not  to  exceed  one 
dollar  or  a  dollar  and  a  half.  As  the 
price  will  depend  laigely  on  the  number  of 
copies  that  can  be  sold,  and  as  we  desire 
to  make  it  as  low  as  we  consistently  can, ; 
we  would  be  glad  to  receive  orders  for 
the  book  from  those  who  desire  it.  Do 
not  send  any  money;  simply  send  in 
your  order,  so  that  we  may  know  how 

many  copies  will  probably  be  required. 

•  •  • 

Is  He  a  Scientist? 

TN  a  trial  which  at  present  occupies  the 
attention  of  the  scientific  world,  the 
following  question  was  put  to  a  promi- 
nent witness: 

Q. — Don't  you  regard  a  scientist  as 
really  a  scientist  until  he  has  published 
his  observations  ? 

And  the  answer  was:    No,  sir. 

Science  is,  hteraUy,  knowledge ;  thor- 
ough, accurate  knowledge.  And  the 
man  who  possesses  this  knowledge,  is  a 
scientist,  whether  he  has  ever  published 
a  line  or  not.  He  may  not  be  a  scientific 
discoverer^  but  at  the  same  time,  he  may 
have  just  that  accurate  knowledge  of 
the  discoveries  of  others  which  consti- 
tutes science.  Pubhcation  is  necessary 
if  a  man  would  substantiate  his  claim  to 
be  regarded  as  the  discoverer  of  any  ^t 
or  principle,    but»    certainly,  it   is  not 


necessaiy  to  entitle  a  man  to  the  char- 
acter of  a  scientist  There  are  other 
ways  besides  the  publication  of  papers  by 
which  it  may  become  known  that  a  man 
has  thorough  and  accurate  scientific 
knowledge. 

But  without  this  thorough  and  ac- 
curate scientific  knowledge,  a  man  can- 
not be  called  a  scientist,  no  matter  how 
extensively  he  may  have  appeared  in  the 
pubhc  joumala  Of  this,  it  would  be 
easy  to  cite  what  Bacon  would  have 
called  a  "glaring  instance,"  from  the 
testimony  in  this  particular  case.  But 
our  object  is  not  to  be  personal,  but  to 
correct  an  impression  which  may  work 
injury  to  some  of  our  ablest  and  most 
useful  workers. 


To  Our  Subscribers. 

THIS  number  of  the  Journal  is  sent  to 
all  whose  names  are  on  our  books, 
whether  they  have  renewed  their  sub- 
scription for  1880  or  not  Those  who 
desire  to  receive  the  subsequent  issues 
will  please  notify  us,  either  by  forwarding 
their  subscriptions,  or  at  least  by  postal 
card,  as  no  numbers  will  be  sent  to  those 
who  do  not  signify  their  desire  to  receive 
them. 


•  • » 


Amateur  Lens  Grinding. 

COIVIE  articles  on  this  subject  which  ap- 
^  peared  in  the  Young  Scientist  have 
greatiy  interested  the  readers  of  that 
journal,  so  much  so,  that  the  editor  feels 
warranted  in  giving  them  more.  He  there- 
fore announces  tiiat  he  will  repubhsh 
Mr.  Wenham's  well-known  articles  giv- 
ing full  directions  for  making  achromatic 
objectives  of  really  good  working  quali- 
ties. Mr.  Wenham's  papers  will  be  sup- 
plemented by  directions  from  the  works 
of  Holtzapffel,  Imison,  Sir  David  Brew- 
ster, and  others,  and  the  whole  will  be 
illustrated  by  engravings  of  the  tools 
and  apparatus  employed,  and  by  figures 
showing  the  curves  of  the  different 
lenses  and  their  combinations  in  objec- 
tives of  different  focal  lengths.  These  arti- 
cles form  the  most  complete  set  of  direc- 
tions that  have  been  hitherto  published, 
and  who  knows  but  what  the  impetus 
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thns  given  to  these  yotmg  amateurs  may 
lead  some  of  them  to  become  a  second 
Spencer  or  ToUes  ?  As  the  subscription  to 
the  Young  Scientist  is  only  fifty  cents  a 
year,  these  papers  will  be  placed  within 
the  reach  of  every  one  that  is  interested 
in  the  subject 


Determination  of  the  Personal  Identity 

of  Skeletons. 

In  a  lecture  on  the  determination  of  the 
personal  identity  of  the  living  and  dead, 
a  writer  in  the  medical  Record  b&jb: 

When  the  question  of  identity  relates 
to  the  skeleton  merely,  or  to  portions 
thereof,  the  answers  cannot  always  be  so 
satisfaotory ;  and  the  medical  jurist  has  need 
of  much  caution  and  reserve  before  giving  a 
positive  opinion. 

The  very  first  thing  for  him  to  determine 
ia  whether  the  bones  submitted  to  hia  inspec- 
tion are  human,  or  do  they  belong  to  some 
of  the  lower  animals.  Certainly,  if  the  entire 
skeleton  ia  discovered,  there  need  be  no 
doubt  whatever  on  the  subject;  but  if  only 
a  single  bone  or  two  be  found,  a  mistake 
may  easily  be  made,  except  bv  a  practiced 
anatomist.  Indeed,  some  ludicrous  blun- 
ders are  recorded  of  persons  of  education 
mistaking  the  bones  of  the  ox,  horse,  dog, 
pig,  and  goat  for  those  of  the  human  sub- 
ject. 

But  you  will  no  doubt  ask,  will  not 
chemistry  and  microscopy  assist  in  such  an 
instance  ?  As  regards  the  former  science,  I 
can  at  once  and  positively  answer,  no.  The 
bone  of  man  has  precisely  the  same  chemi- 
cal elements  as  that  of  any  other  animal. 
The  microscope  does  throw  a  little  light  upon 
the  subject.  The  bone-cells,  or  corpuscles, 
are  of  difierent  sizes  in  the  various  orders  of 
animals.  They  are  largest  in  the  reptiles, 
and  smallest  in  the  birds.  There  is  a  strik- 
ing analogy  between  the  size  of  the  bone 
corpuscles  and  that  of  the  red  blood-cor- 
pnscles  among  animals.  The  red  blood- 
corpuscles  of  the  reptiles  are  largest,  and 
those  of  the  birds  smallest.  The  bone-cells 
of  mammals  occupy  an  intermediate  posi- 
tion. The  bone-cetls  of  fishes  are  altogether 
different  from  those  of  all  other  animals. 
But  having  had  this  much  assistance,  the 
microscope  cannot  distinguish  the  bone-cell 
of  a  man  from  that  of  any  other  mammal, 
for  the  bone-cells  of  the  mouse,  of  the  ele- 
phant, and  of  man  are  all  alike;  hence  you 
see  that  the  knowledge  which  the  micro- 
scope gives  us  here  is  not  of  so  much  value 
after  aU. 


(Sitxxttvi  §[0tt!$. 

Speoimens  Wanted.— Dr.  Seller  is  at  present 
ensraged  in  the  study  of  the  normal  and  patho- 
lofirical  histology  of  the  larynx,  and  begs  the 
favor  of  the  medical  profession  to  send  him  all  the 
larynxes  obtainable  from  post-mortems.  Speci- 
mens may  be  sent  by  express,  packed  in  sawdust, 
moistened  with  strong  alcohol.  Address  Dr.  0. 
Seller.  1.608  Pine  Street,  Philadelphia. 

A  I«ittle  Book  has  been  sent  to  each  prac- 
tising physician  and  Surgeon  in  the  United 
States,  whose  name  and  address  are  known  to 
the  Census  Office,  with  the  request  that  each  will 
keep  therein  a  record  of  all  deaths  occurring 
within  his  practice  during  the  year  June  1. 1879, 
to  May  81. 1880.  and  will  return  the  register  atZthe 
close  of  the  year  to  the  Census  Office.  It  is  hoped 
that  this  effort  to  improve  the  Vital  Statistics  of 
the  United  States  will  meet  with  general  appro- 
bation, and  receive  the  countenance  and  support 
of  the  profession. 

Diatinotion  between  Bensin  and  BensoL— 
The  following  comparative  table  of  characterlstlo 
properties,  constructed  by  Mr.  Alf.  H.  Allen,  may 
serve  as  an  addition  to  the  remarks  made  by  us  in 
an  article  on  this  subject  on  p.  90  of  our  preceding 
volume. 

Petroleum  Spirit,  "  benzoUne"  or  "  benzine," 

1.  Consists  of  heptane,  Cj  Hu,  and  its  homo- 
iogues. 
a.  Heptane  contains  84.0  percent,  of  carbon. 

3.  Bums  with  a  somewhat  smoky  flame. 

4.  Commences  to  boil  at  54*  to  60*  C. 

5.  Specific  gravity  about  .69  to  .73. 

6.  Smells  of  petroleum. 

7.  Dissolves  iodine,  forming  a  solution  of  a 
raspberry-red  color. 

8.  Does  not  sensibly  dissolve  pitch,  and  is 
scarcely  colored  by  it.  even  on  prolonged  contact. 

9.  When  shaken  in  the  cold  with  one-third  of 
its  volume  of  fused  crystals  ot  absolute  carbolio 
acid,  the  latter  remains  undissolved. 

10.  Requires  two  volumes  of  absolute  alcohol, 
or  four  or  five  volumes  of  methylated  spirit  of 
.828  specific  gravity  for  complete  solution  at  the 
ordinary  temperature. 

Coal'  Tar  XapfUha,  or  "  bemol" 

1.  Consists  of  benzine,  CsHs,  and  its  homologues* 

2.  Contams  92.3  per  cent  of  carbon. 

3.  Burns  with  a  very  smoky  flame. 

4.  Commences  to  boil  at  about  80*  0. 

5.  Specific  gravity  about  .88. 

6.  Smells  of  coal-tar. 

7.  Dissolves  iodine,  forming  a  liquid  having 
the  color  of  a  solution  of  potassium  permangan- 
ate. 

8.  Readily  dissolves  pitch,  forming  a  deep- 
brown  solution. 

9.  Miscible  with  absolute  carbolic  acid  in  all 
proportions. 

10.  Miscible  with  absolute  alcohol  In  all  propor- 
tions. Forms  .a  homogeneous  liould  with  an 
equal  measure  of  methylated  spirit  of  .828  epe- 
ciflc  gravity.— TAtf  Analyst,  No.  43. 
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Note.— It  will  afford  us  great  pleasure  to  publish  notes  of 
the  Tnuisactions  of  any  of  our  Microscopical  Societies.  The 
limited  space  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  We  wish  it 
also  to  be  dLsiincily  understood  thai  these  reports  are  pub- 
lished as  received  from  the  Sccrclaries  of  the  different  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  responfiible 
for  any  statements  omtained  therein. 

S««  FraB«tfleo  HieroMopleal  Soclcty^— The 
Seveuth  Axmoal  BeoepUon  of  the  Ban  Franoieoo 
lUcTOscopical  Society,  wm  held  Friday  evening, 
Deo.l9tb,at  Mercantile  Library  HaU.  Owing  to 
the  inclement  weather  a  number  of  the  exhibitors 
who  reside  outside  of  the  oity  were  nnable  to  be 
present.  The  attendance,  howerer,  was  good.  The 
members  of  the  society  ezldbited  the  Tarioos  sub- 
jects upon  tables  arranged  aarouod  the  room.  Hany 
of  the  subjects  were  very  interesting  and  were  par- 
ticularly well  displayed  under  the  costly  and  beauti* 
ftal  instruments.  A  list  of  the  exhibitors  present 
and  the  subjects  aligned  them  is  herewith  pre- 
sented: 

William  Ashbnmer,  diatoms  firom  Santa  Monica, 
diatoms  from  KikjobiDg,  Jutland,  Denmark,  diatoms 
from  Biohmond,  Virginia. 

Charles  W.  Banks,  section  leaf  of  water  lily 
(Nymphea  odorcUaJ  double  stained,  section  of  root- 
letof  date  palm  fPhanixdaeiylifera)  double  stahied, 
section  of  stem  Bignonia  Chamberlanyii, 

Bev.  J.  L.  Bleasdale,  D.  D.,  trachea  of  silk-worm. 

Charles  H.  Benison,  zircons  with  gold,  gold  crys- 
tals, aaurite  crystals. 

Henry  O.  Hanks,  salts  orystaliaed  from  a  baby's 
tear,  counterfeit  trade  dollar,  white  sugar. 

W.  Q.  W.  Harford,  pollen  of  Pinut  iubereuJata; 
pollen  of  Cwprewut  macroearpa;  pollen  of  Equiae- 

F.  A.  Holman,  M.  D.,  pigment  cells  in  tail  of 
prawn ;  kidney  of  sheep,  injected ;  stomach  of  frog. 

J.  A.  Langstroth,  **Our  Mutual  Friend  "—the  flea, 
alive  and  kicking ;  wing  of  moth ;  insect  scales. 

8.  M.  Mouser,  M.  D.,  circulation  of  blood  in  mes- 
entery of  a  living  frog. 

O.  L.  Murdock,  crystaliaed  cinnabar  crystalized 
gold— native ;  crystallized  gold— artificial. 

Warren  F.  Myers,  witch  hazel,  sections ;  black 
walnut,  sections ;  petrified  wood,  fiber. 

B.  H.  Woolsey,  M.  D.,  liver  and  spinal  cord  of 
oat ;  cornea  of  frog ;  human  skin. 


BUeitMeopleal  Society  of  Camden,  N«  J*. 

This  Society,  organized  in  Kov.  1878,  is  one  of  the 
most  prosperous  ot  any  established  in  the  past  few 
years.  Originally  composed  of  eighteen  gentlemen, 
the  most  of  whom  have  been  patient  workers  with 
the  microscope,  for  their  individual  improvement, 
lor  years,  has  steadily  grown  without  effort  to  a 
membership  of  forty-five,  and  among  them  men 
whose  names  are  quoted  as  authority  in  various 
departments  ot  science.    For  a  time,  the  meetings 


were  held  at  the  residenoas  of  tha  members,  bat  as 
its  numbers  increased,  it  became  necessary  to  ob- 
tain a  room  suitable  for  the  purpose,  which  was 
secured,  and  suitably  ftimished  to  accommodate 
the  members  and  their  fdends.  As  soon  aa  that 
was  accomplished,  contributions  of  Cabinets,  of 
Minerals,  and  an  eh^ant  Herbarium,  containing  an 
admirably  arranged  oolleotlon  of  the  Flora  of  the 
Middle  States,  and  others  with  the  nucleus  of  a  fine 
ornithological  ooUaotion  were  offered  the  Society 
and  gratefrilly  aooepted.  Pictures  of  distinguished 
scientists  also  adorn  the  walls  of  the  room,  which, 
with  the  handsome  oases  and  thefr  contents  give 
ample  evidenoe  of  the  approbation  with  which  the 
movement  was  reoeiTed. 

The  regular  meetings  of  the  Society  are  held  on 
the  first  Thursday  of  the  month.  The  third  Thurs- 
day being  devoted  to  soientifio  lectures,  illustrated 
when  necessary  by  thv  gas  microscope,  to  which 
the  dtisens  of  Camden  gladly  eome. 

The  apparatus  of  the  Society  la  represented  by 
twenty  instruments,  more  or  less  costly,  comprising 
instruments  of  our  best  makers,  Zentmayer,  Crouch, 
Beck,  Browning,  etc.,  fhrnished  with  all  the  mod- 
em appliances  and  accessories.  In  May  last,  the 
Society  gave  a  public  reception  or  microscopical 
soiree,  and  have  participated  heartily  In  several 
given  by  the  Academy  of  Natural  Sciences  In  Phila- 
delphia, and  elsewhere,  the  objects  shown  being 
mainly  preparations  by  the  ezhlbltoni,  in  whldi  not 
a  few  have  become  so  proficient  as  to  challenge  the 
commendation  of  professional  mounters. 

The  olfioers  of  the  Society  for  1880  are:  President, 
Albert  P.  Brown,  Ph.  D.;  Secretary,  Joseph  L.  De 
La  Coeur;  Treasurer,  Louis  T.  Derousse. 


Mevr  J«rs<>jr  State  MIcrosooplcal  Boeietjr... 

Tills  Society  met  at  Batger's  College,  New  Bruns- 
wick, Nov.  17,  1879.  The  attendance  was  large. 
Officers  were  elected  for  the  year:  President,  Prof. 
F.  C.  Van  Dyck ;  Vice  President,  D.  C.  English, 
M.D.;  Corresponding  Secretary,  0.  H.  Yoorhees, 
M.I).;  Becording  Secretary,  and  Treasurer,  Bev. 
Samuel  Lookwood,  Ph  D ,  of  Freehold,  N.  J. 
The  interesting  feature  of  the  evening  was  an  able 
paper  by  Prof.  Gteo.  Macloskie  of  Princeton,  on  the 
Proboscis  of  the  Blow-Fly,  Miuea  vomUorta.  1,  Its 
Structure;  2,  Its  Functtons;  3,  Its  Homolc^es. 
The  points  made,  were : 

Ist.  The  teeth  of  the  house-fiy,  M,  dcmetHea,  dif- 
fer from  those  of  the  blow-fiy  if.  wmUtoria,  in  being 
few,  about  five  in  a  row  on  each  side  of  the  month, 
and  they  are  three-cusped,  while  those  of  the  bk>w- 
fiy  are  many,  about  five  in  a  row,  and  three  rows  on 
each  side  of  the  mouth,  and  they  are  two-cnsped. 

2nd.  The  operculum  of  the  house-fly,  with  its 
long  tendons,  represents  the  mandibles  of  other  in- 
sects, coalsced,  and  probably  mduding  the  labmm ; 
hence,  the  middle  segment  ts  the  true  organic  base 
of  the  mouth  purts. 
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3rd.  The  ftilonim  at  the  base  of  the  proboscis, 
represents  homologtoally,  the  endocraniam  of  other 
insect  orders,  whloh  here  is  free  at  one  end,  and 
hinged  at  the  other  to  the  troni  of  the  cranium, 
tnd  is  thus  STertible  as  a  pedestal  for  the  pro- 
boflds. 

lUi.  The  proboscis  of  the  honse-fly  is  protmded 
miinly  by  inflation.  This  Tiew,  once  proposed  by 
Gleichen,  is  here  reyived. 

5th.  The  nse  of  the  great  tendons  of  the  oper- 
eolom,  is  to  more  the  tip  of  the  proboscis  from  side 
to  side. 

6fch.  The  plate  is  the  front  part  of  the  interior  of 
the  lobBter*s  cephalo-thorax,  (described  at  foot  of 
psge  374,  "Hozley's  Anatomy  of  the  InTortebrates,** 
American  edition,)  and  is  the  homologne  of  the 
eodooraninm  of  insects. 

Tlie  Seeretsry  offered  some  remarks  on  the  gen- 
eric rahie  of  the  teeth  of  the  two  flies,  as  described 
by  the  professor*  and  oompared  their  signifloanoe, 
on  the  points  of  number,  form,  and  position,  with 
th»t  of  the  lingual  ribbons  of  the  mollusea. 

Jir.  Ifc  H.  Noe  showed  a  fine  resolution  of  the 
transrerse  stiiA  of  IRtgBehiacurvula,  being  No.  19 
of  MOIler'B  Probe-Platte,  under  a  dry  1-12  objeo- 
t^Te,  and  a  1-inoh  ^ye-pieoe. 

The  Secretary,  Dr.  Lookwood,  exhibited  Utc 
ipedmens,  obtained  that  day  by  Dr.  Stokes,  from  a 
tsnk  at  TMnton,  of  the  brioe- shrimp,  which  the 
Seeietary  determined  as  Artemia  gradUtf  Yerrffl. 
The  doctor  also  showed  crystals  of  Margarine, 
which  he  had  obtained  ttom  a  human  gall-stone. 

The  Society  met  again  Dec.  18th,  bat  the  erening 
was  chiefly  oooapted  with  the  discussion  and  adop- 
tion of  the  new  oonstitation. 

S.  LocKwooD,  Sec 


Subscribers  who  haye  a  surplus  of  interesting  mi- 
oroseopio  material,  or  objects  in  any  department  of 
utnrd  science  which  they  wish  to  exchange,  may 
uinounoe  it.  without  charge,  in  this  column.  The 
foibwing  nues  must  be  obeeryed:  1.  The  prifileffe 
of  announcing  an  exchange  is  confined  to  sud- 
icribers.  2.  Bxohamov  only  will  be  admitted. 
Sales  and  purchases  for  cash  must  be  relegated 
to  the  sdyertlring  department.  8.  Each  exchange 
will  be  limited  to  three  lines,  and  must  be  legibly 
written  on  a  separate  slip  of  paper  (not  embodied 
in  a  letter).    Be  carefm  about  the  address. 

ExquisHe  wild  seeds,  neatly  mounted,  in  sets,  by 
Rsnera  and  species.  Also  pollens  in  Dalsam,  ar- 
riDged  in  same  way.  Bey.  J.  T.  Brownell,  Lyons, 
N.  Y. 

Wanted,  a  three>iDch  object  ye,  first-class,  in  ex- 
ehaoge  for  a  Zcmtmayer  Erector,  unused  and  per- 
f4Kt,  and  cash.  Bey.  0.  Yun  Norden,  St.  Albans, 
Vt. 

To  mouDters:  Large  quantities  of  pure  foramin- 
ifera.etc.,  for  first  class  prepared  American  ma- 
terial ;  send  samples  to  J.  Qreen,  The  Cross,  llarob, 
England. 

Wanted,  tertiary  and  cretaceous  fossils,  southern 
or  tropical,  marine  or  land  shells  and  rare  miner* 


als,  for  Deyonian,  Silurian  and  coal  measure  fossils, 
or  N.  Y.  L.  and  F.  W.  shells.  fllissisBippi  Biyer, 
Uniondale  or  Eastern  minerals.  B.  H.  Wright, 
Penn  Yan,  M.  Y. 

Slides  of  pine  pollen,  so-called  sulphur  shower, 
which  fell  in  eastern  Peimsylyania.  llaroh  17. 
Diatoms,  yegetable  stainlngs,  etc^  in  exchange. 
0.  Henry  Kaim,  524  Cooper  street,  Camden,  N.  J, 

Stained  yegetable  tissue,  andpolarisoope  objects, 
to  exchange  for  any  other  mounted  objects.  A.  P. 
Brown,  P.  O.  Box  15,  Camden,  N.  J. 

Diatoms,  Isthmia  eneryis,  Oampylodisous  oly- 
peus,  both  pure;  best  Jutland  cement-stein,  etc. 
Wanted,  good  recent  Pacific  coast  materiaL  Cor* 
respondeuce  inyited.  W.  M.  Paterson,  Loftns, 
EuglaoJL 

Ferns,  mounted  or  uxmiounted,  for  Northern 
apecies  of  same.  Lists  of  those  on  hand  and  those 
wanted  sent  on  application.  MaJ.  B.  H.  Wlldberger, 
Kentucky  Military  Institute,  Farmdale,  Ky. 

Wanted,  well  mounted  ilides,  in  exchange  for  a 
Cerman  student  lamp.  Address  H.  Watson,  31 
Akxxm  St.,  Proyidenoe,  B.  I. 

A  fine  Listen's  amputating  knife,  cutting  blade  0) 
Inches,  made  by  Herostein, la  perfect  order,  to  ex- 
change for  a  good  Valentin  knife.  W.  W.  Munson, 
Otisco,  N.  Y. 

WiU  exchange  for  well-mounted  objects,  human 
teeth  sections  lh>ta  any  part  of  tooth  desired. 
H.  A.  Meyer,  Eendallyille,  Ind. 

Wanted,  a  good  stsge  micrometer.  In  exchsnge 
for  fine  diatoms  and  other  desirable  material.  M. 
A.  Booth,  Longmeadow,  Mass. 

Wanted,  an  achromatic  condenser  and  fitting, 
or  Wenham*s  parabolic  refiector,  in  exchange  for 
books  on  medicine,  or  state  what  is  wanted,  H.  V. 
H.,  P.  O.  Box  47,  (x>eymanfi,  Albany  Co.,  M.  Y. 


PUBLISHERS'  DEPARTMENT. 


Uioroacopea  at  the  Exhibition  of  the  Amer- 
ican Institute. 

At  the  recent  fair  of  the  American  Institute, 
amongst  other  optical  goods  there  were  two  mi- 
croscopes which  deserve  special  notice.  One  of 
these  was  the  New  Working  Microscope,  recently 
brought  out  by  Mn  Qeorge  Wale :  the  other  was 
the  superb,  flrst-class.  binocular  instrument  made 
by  Mr.  Bulloch,  of  Chicago,  for  the  editor  of  this 
journal.  To  these  microscopes  the  hifrhest  pre- 
miums ever  awarded  to  this  class  of  exhibits  were 
given,  and  they  well  deserve  it. 

To  those  who  are  unfamiliar  with  the  rules 
which  govern  the  awards  by  the  American  Insti- 
tute, it  may  be  well  to  say  that  the  competition,  so 
far  as  the  decision  In  regard  to  merit  is  concerned, 
is  not  confined  merely  to  the  instruments  present 
at  any  fair.  The  judges  ara  not  only  permitted, 
but  directed,  to  take  into  consideration  all  other 
Instruments  of  like  character  that  may  be  known 
to  them,  so  that  each  exhibition  of  the  American 
Institute  is.  in  reality,  a  sort  of  World's  Fair,  in 
which  each  exhibit  is  pitted  against  everything  of 
the  kind  that  may  bo  known  to  the  judges.  The 
judges  in  this  case  were  the  well-known  micro- 
scopiRts.  Prof.  T.  d'Oremieulx,  Mr.  W.  Dean,  and 
Dr.  McGregor,  all  prominent  members  of  the 
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Amerioan  Microsoopical  Society,  and  the  follow- 
ing is  a  copy  of  their  reports: 

Exiractfirom  (he  Repori  of  the  JudgeB  in  Depart- 
merU  I,  Oroup  7,  at  the  48Ui  Ezhibilion  of  the  Ameri- 
can Institute,  1879. 

"  No.  249.  Microscope,  by  Geoivre  Wale.  Paterson. 
N*  J. 

"The  •  New  Worklnsr  Microsoope.*  exhibited  by 
Mr.  Oeorge  Wale,  is  one  of  the  most  perfect,  if 
not  the  most  perfect  moderate-sized  instrument 
produced,  for  the  low  price  at  which  it  sells,  by 
any  optician  to  this  day.  With  the  accessories 
belonirini?  to  it.  including  objectives,  the  student 
of  nature  can  carry  on  his  most  minute,  serious, 
and  important  studies.  The  movements  of  its 
various  parts  are  most  increniously  contrived  to 
accomplish  every  purpose  of  study. 

"Let  us  say.  that  the  workmanship  is  uuex- 
oeptlonable. 

We  consider  this  exhibit  important  and  ex- 
cellent, and  would  propose  that  a  Medal  of  Ex- 
cellence bo  awarded  to  Mr.  George  Wale. 

"  The  Medal  of  Excellenoo  awarded. 

(Sliced,)        Chab.  Waoeb  Hull. 

Genl  Suptr 

"No.  287.  Microscope,  by  Wm.  H.  Bulloch,  Chi- 
cago. Ills. 

"Mr.  Wm.  H.  Bulloch,  in  his  flrst-class.  laree 
size,  binocular  micro8c<ipe.  while  reproducing  a 
general  construction  adopted  for  many  years 
past  by  some  other  opticians,  has.  nevertheless, 
introduced  in  his  instrumeni  some  improvements 
which  deserve  attention. 

"  Amongst  othen*,  we  may  mention  a  in*aduatcd 
cylinder  oearinR  the  mirror  bar  and  recording  the 
angle  of  iUumination,  enabling,  also,  the  worker 
to  ascertain  the  angular  aperture  of  his  objectives. 

"  The  instrument  is,  moreover,  remarkable  for 
its  excellent  workmanship  and  the  fine  finish  in 
all  its  parts. 

"  We  consider  this  exhibit  of  great  value  and 
decided  superiority,  and  propose  that,  accord- 
ingly, a  medal  of  that  grade  be  awarded  Mr.  Wm. 
H.  Bulloch. 

•*  The  Medal  of  Superiority  awarded. 

(Signed,)        Chas.  Wageb  Hull. 

GenL  Sv^V* 

The  microscope  by  Mr.  Bulloch  deserves  more 
than  a  passing  notice.  It  is  one  of  his  laiigest  and 
most  complete  instruments,  and  embodies  all  the 
improvements  that  have  been  recently  suggested, 
including  the  side  graduation  with  vernier,  de- 
vised independently  by  several  microsoopists, 
and  first  published  by  Dr.  Blackham. 

The  mirror  bar  and  the  sub-stage  bar  are  swung 
separately  on  an  axis,  the  plane  of  which  nearly  co- 
i  ncides  with  the  plane  in  which  the  object  lies.  The 
stage  is  very  thin  for  a  microscope  of  this  kind, 
and  has  mechanical  movements  which  may  be  ad- 
justed so  as  to  work  with  very  great  accuracy  and 
delicacy.  It  also  has  the  graduated  finder,  de- 
vised, we  believe,  by  the  late  Prof,  Bailey,  of  West 
Point,  and  since  then  adopted  by  most  makers. 

A  special  feature  of  this  instrument  is  thatevery 
movement  of  importance  is  capable  of  accurate 
adjustment,  and  does  not  depend  merely  upon 
the  excellence  of  the  original  workmanship 
Every  engineer  and  every  astronomer  knows 
that  no  instrument,  no  matter  how  well  made, 
can  be  expected  to  remain  in  accurate  adjust- 
ment In  the  instruments  useil  by  them,  there- 
fore, special  provision  is  made  for  readjusting 
every  part,  and  compensating  for  those  irregu- 


larities which  are  sure  to  be  introduced  by  wci 
and  by  change  of  temperature.  In  the  mien 
scope  under  consideration.  Mr.  Bullock  bi 
carried  out  this  idea  very  fully,  so  that  for  an  h 
strwnent  de  precUion,  as  the  French  call  it,  th 
microscope  has  no  superior  that  we  know  of. 

Those  who  desire  to  examine  this  superb  pio< 
of  workmanship  can  do  so  at  our  ol&oe. 


Qood  Wine. 

Whatevbb  differences  of  opinion  may  be  entci 
taincd  in  regard  toXhe  use  of  wine  at  all.  either  a 
a  beverage  or  for  medical  purposes,  no  one  ra 
doubt  that  if  any  wine  is  used  it  ou^rht  to  be  goot 
that  is  to  say.  pure  and  of  a  good  kind.  Put 
wines  are  exceedingly  dlfflcult  to  get  It  is  tru 
that  the  common  talk  about  most  wines  heivn 
a  vile  com|)ound  of  logwood,  sutrar  of  lead.  6ul 
phuric  ac*ld.  etc.,  etc..  merely  shows  the  ignorance 
of  those  who  deal  in  such  assertions,  and  wh( 
in  general,  bring  together  articles  which  n 
chemists  could  keep  In  a  liquid  form.  In  genen 
the  wines  which  are  palmed  off  as  of  superio 
quality,  are  compounded  from  coarse,  highly 
colored,  cheap  wines,  which  are  softened  witj 
water,  strengthened  with  alcohol,  mellowed  witl 
gum,  sweetened  with  sugar,  and  acidified  wit) 
some  cheap  vegetable  acid.  Such  wines  are  no 
poiaonotu,  but  they  produce  none  of  the  bene 
ficial  effects  of  really  good  wine,  and  to  this  ext^'o 
they  are  pernicious,  especially  when  used  fo 
medicinal  purposes.  Many,  of  theae  factitioil 
wines  have  somewhat  the  flavor  of  the  genuine 
but  it  is  faint  compared  with  the  original,  fori 
often  happens  that  out  of  a  single  cask  of  realll 
good  wine  a  dealer  will  manufacture  from  thro< 
to  seven  casks  of  imitation  wine,  which  is  sold  foi 
the  genuine,  and  if  any  question  is  asked  th( 
excuse  is  that "  flavors  and  bouquets  vary  so  mud 
with  different  vintages." 

The  only  way  by  which  those  who  are  not  ex 
ports  may  assure  themselves  of  the  character  o 
the  wine  they  use,  is  by  dealing  directly  with  im 
porters  of  intelligenoe  and  reputation. 

For  medical  purposes  few  wines  equal  the  celc 
brated  Hungarian  wines— Tokayer  Ausbruch 
Tokayer  Maslas,  and  Budai  Imp.  We  recentl] 
received  from  Mr.  L.  Reich,  of  13  West  lith  Street 
N.  y..  a  sample  of  his  wines,  and  found  thera  o 
most  superior  quality.  Mr.  Reich  has  facilitiei 
for  procuring  from  Hungary,  direct,  tlie  very  bef« 
growths,  and  as  he  does  not  deal  through  middle 
men  those  who  need  a  really  flrst-class  wine  o 
whose  excellence  and  purity  they  are  morall] 
certain,  would  do  well  to  address  him  and  obtAii 
his  catalogue  and  samples.  Those  who  have  no 
been  familiar  with  wines  of  this  class  will  \n 
astonished  at  the  superior  qualities  of  these  Hun 
garian  wines. 


The  Ciroxilation  of  the  Blood 

has  been  demonstrated  by  the  microscope.  an( 
the  proof  of  the  circulation  of  Esterbrook's  Per 
is  that  they  are  found  everywhere. 
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On  Stained  Sections  of  Animal  Tissues, 
and  How  to  Prepare  Them.* 


BY  J.  W.  OBOYES. 


HE  staining  of 
tissues  by  the 
more  simple 
tingeing  agente, 
as  carmme,  log- 
wood, and  the 
aniline  dyes,  etc., 
is  so  easy,  that  it 
has  always  been 
a  matter  of  mar- 
vel to  me,  that  of 
the  thousands  of 
shdes  one  sees  (I 
refer  now  only  to 
those  of  stamed 
animal  preparations),  scarcely  any  are 
ever  stained  so  as  to  show  the  structures 
to  their  best  advantage;  indeed,  most  of 
them  are  utterly  useless. 

The  causes  of  this  &ilnre  in  producing 
good  and  useful  stains  are  several,  and 
in  many  cases  may  be  due  even  to  the 
condition  of  the  material  when  it  first 
comes  into  our  hands;  therefore,  though 
this  paper  is  nominidly  devoted  to  stams 
and  staining,  I  shall  treat  of 
IHat^aL 

2.  Methods  of  preserving  and  of  hard- 
ening it 

ibr!l^^SKt>efore  the  Quekett  Miorosoopioal  Club. 
»*y  Mrd,  187». 


3.  Cutting  of  the  sections. 

4.  Tingeing  agents. 

5.  Method  of  staming:  and 

6.  Suggest  a  few  points  to  which  suf- 
ficient attention  is  not  generally  given 
in  the  mounting  of  the  sections,  after  all 
the  other  processes  have  been  satislao* 
torily  completed. 

TheMatmal. 

This,  in  all  cases,  should  be  as  fresh  as 
possible,  and  I  am  confident  that  much 
of  the  want  of  success  in  staining  is  due, 
not  so  much  to  inattention  to  the  details 
of  the  staining  process  itself,  as  to  a  want 
of  care  in  having  the  material  quite 
fresh. 

It  should  always  be  borne  in  mind 
that,  though  for  the  knowledge  of  human 
histology  it  is  advisable  to  sbidy  it  from 
tissues  obtained  from  the  human  subject^ 
still  it  is  so  difiicult  to  procure  these  in 
good  condition — ^to  many  people  even  ^ 
impossibihiy — that  for  general  purposes 
it  is  far  better  to  utilize  similar  struc- 
tures or  organs  from  the  lower  animals. 
Though  these  may  differ  in  some  more 
or  less  important  details,  they  do  in  the 
main  funush  all  that  for  ordinary  pur- 
poses we  require  to  know  of  the  sinular 
structures  in  man. 

Decomposition  rapidly  sets  in,  suf- 
ficiently to  impair  if  not  to  neutralize  the 
subsequent  process;  therefore,  except 
with  certain  morbid  structures  which 
can  only  be  obtained  from  the  post-mor- 
tem room,  all  normal  material,  and  where 
possible  that    also    which    is    morbid. 
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should  be  placed  in  a  preservatiTe  fluid, 
there  to  be  hardened  or  softened,  as  the 
case  may  be,  either  directly  after  the 
death  of  the  animal  or  immediately  after 
its  removal  from  the  living  body. 

FreservcUives, 

These  may  be  divided  into  two 
classes — 1st,  those  which  simply  prevent 
further  alteration,  and  2nd,  those  which, 
in  addition  to  preserving,  at  the  same 
time  cause  hardening,  softening,  etc.,  as 
Bet  forth  in  the  following  table: — 


1.  Simple  PreservatLvos. 


material  and  a  large  bulk  of  the  fluid 
must  always  be  employed;  say  half  a 
pint  of  fluid  for  pieces  equal  to  one  cubic 
inch. 

The  third  fact  is,  that  the  fluid  (even 
though  that  may  be  aloohol)»  should  be 
changed  frequently.  How  frequently 
this  diange  snould  be  made,  can  only  be 
learned  by  experience,  but  for  all  aque- 
ous solutions  it  is  well  to  make  the  flrst 
change  after  a  few  hours,  then  every  day 
or  two. 

Of  the  hardening  agents,  chromic  acid 


Those  which 
also  harden. 


a.  Bimply 


Canada  Balsam. 
Glyoerine. 
Goadby's  Fluid. 
Dammar  Solution. 
Glycerine  and  Carbolic  Acid  (16*1.) 
I  Glyoerine  Jelly,  etc  ^ 

Alcohol. 

Chromic  Acid  (1-eiffhth  per  cent,  soln.) 

Bichromate  of  Potash  (2  r>er  cent  soln.) 

'*  Ammonia  (ditto.) 

Muller*B  Fluid,  etc. 


Those  which  also 
soften. 

Those  which  harden 
some  parts  and  sof  • 
ten  others  at  the 
same  time. 


Picric  Acid  (sat.  soln.) 
6.  Which        Osmio  Acid  (1-2  p.c  soln,) 
color     ,   Gold  Chloride  (>i  p.c  soln.) 
also.      1  Alcohol  and  Carmine,  etc 

Chromic  Acid  (i-ei«hth  p.c.  soln.)  and 
subsequent  immersion  in  glyoerine. 

(For Mineral  Salts— Acids. 
(  "    Animal  Matters—Alkalis. 


} 


Chromic  Acid  Solution  and  Nitric  Acid. 


In  the  preceding  table  are  enumerated 
the  more  ordinary  and  useful  preserva- 
tives, each  of  which  will  be  presently 
noticed  separately;  though,  flrstly,  I  wish 
to  draw  your  attention  to  three  facts  in 
connection  with  them,  which  are  of  the 
greatest  importance,  and  to  the  want 
of  a  due  regard  to  which  may  be  ascribed 
a  Second  cause  of  failure  in  procuring 
good  stains,  to'  say  nothing  of  their  also 
being  the  cause  of  want  of  success  in 
cutting  thin  sections. 

These  ^ts  are,  Ist,  that  it  is  neces- 
sary to  be  careful  to  employ  that 
strength  of  the  hardening  or  softening 
fluid  which  is  most  suitable  for  the 
tiasues  to  be  acted  upon.  What  these 
strengths  should  be  it  would  be  impos- 
sible to  tell  for  every  case,  but  I  will  give 
those  which  are  most  usually  employed, 
and  for  further  details  must  refer  you  to 
that  useful  work,  "  Practical  Histology," 
by  Mr.  E.  A.  Schafer. 

The  second  fact  is;  that  small  pieces  of 


comes  first  This  shonld  be  used  in  so- 
lutions of  various  strengths,  but  provided 
they  are  frequently  changed  it  is  better 
to  err  on  the  side  of  their  being  too  tceak 
than  too  strong,  for  in  the  latter  case,  the 
tissues  become  friable,  and  crumble  away 
before  the  knife  or  razor;  besides,  it  is 
utterly  impossible  to  stain  them  pro- 
perly. 

The  most  useful  strengths  are  |  or  |^ 
per  cent  aqueous  solutions,  but  before 
immersing  the  material  in  these,  it  is 
well  to  place  it  in  a  2  per  cent  solution 
of  bichromate  of  potash  or  bichromate  of 
ammonia^  for  some  eight  or  twelve 
hours,  as  they  have  a  gi*eater  penetrative 
power  than  the  simple  chromic  acid 
solution,  and  thus  cause  the  masses  to 
be  more  evenly  hai*dened.  It  should  be 
remembered  that  chromic  add  solutions 
have  a  tendency  to  bleach  tissues  already 
stained  or  injected  with  carmine  solu- 
tions. 

Bichromate  of  potash  and  bichromate 
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of  ammonia.  Either  of  these  may  be 
used  in  a  2  per  cent,  solution ;  the  kitter 
being  the  more  generajily  usefoL* 

AlcohoL  This  is  perhaps  the  most 
generally  nsefol  fluid  for  those  who  have 
not  much  time  to  deyote  to  the  subject, 
as  with  it  there  is  less  chance  of  the 
material  spoiling ;  moreover,  tissues 
hardened  by  its  means,  give  the  best  re- 
sults with  most  of  the  staining  fluids. 
Alcohol  should  be  used  rather  weak  at 
first,  then  stronger,  till  the  material  is 
hard  enough  to  cut;  except  when  the 
freezing  microtome  is  to  be  employed. 

Muller's  solution  is  another  most  use- 
fal  hardening  agent,  especially  for  the 
retina  and  other  nerve  structures  Ma- 
terial should  be  kept  in  it  from  three  to 
six  weeks.     Its  composition  is — 

Bichromate  of  potash,  25  grams.,  or 
2^  parts. 

Sulphate  of  sodium,  10  gram&,  or  1 
part 

Water,  1,000  cc,  100.  parts. 

The  methods  of  hardening  tissues  by 
drying  them  is  open  to  many  objections, 
among  which  may  be  mentioned  the 
alteration  of  structures  and  the  difficulty 
of  obtaining  thin  sections;  for,  cut  them 
as  thin  as  may  be,  they  will  swell  when 
rendered  moist  again  by  the  subsequent 
processes. 

Softening  fluids  are  usually  only  re- 
quired for  structures  which  are  naturally 
hard,  due  to  the  impregnation  of  lime 
salts,  as  bone  and  teeth.  For  these,  acids 
are  required,  but  as  it  is  generally  desir- 
able to  retain  in  situ  the  soft  parts  con- 
nected with  them,  it  is  advisable  to  use, 
as  a  softener  of  the  inorganic  matter, 
some  fluid  which  will  at  the  same  time 
harden  all  the  soft  or  organic  parts.  For 
this  purpose  a  fluid  consisting:  of 

G^oi^o  add,  1  grm.,        ^ 

Nitric  acid,  2  c.c.  (this  added  last). 

Water,  200  cc, 
is,  perhaps,  the  best.    In  making  it,  care 
should  be  taken  that  the  chromic  acid 
and  vater  be  first  mixed,  and  the  nitric 
acid  added  subsequently.    It  is  better  to 


*  Ifttiterial  hardened  by  immersion  in  solutions 
01  chromic  acid,  bichromate  of  potash,  or  bi- 
earomate  of  ammonia,  should  be  removed  to  al- 
<K>hol  at  the  end  of  about  ten  days,  or  it  will  be- 
eome  brittle. 


immerse  specimens  containing  lime  salts 
in  a  one  eighth  per  cent,  aqueous  solu- 
tion of  chromic  acid,  or  a  two  per  C(  nt 
soL  of  Pot  Bichrom.  for  a  few  days  be- 
fore placing  them  in  this  mixture,  as  by 
that  means  the  soft  parts  become  more 
perfectly  hardened.  A  few  agents,  at 
the  same  time  that  they  hardeu,  impart 
a  color  to  the  tissues;  thus  material  which 
has  been  soaked  in  chromic  acid  ac- 
quires a  green  tinge  when  placed  in 
glycerine.  This,  though  handy  for  certain 
purposes,  is  not  generally  useful. 

Osmic  acid,  on  the  other  hand,  hardens, 
and,  at  the  same  time,  imparts  a  useful 
cokn^f  for  it  selects  all  fatty  matters  and 
tinges  them  black.  After  the  material 
has  been  partially  hardened  in  a  one- 
tenth  to  one  per  cent,  aqueous  solution 
of  this  acid,  the  process  may  be  completed 
in  alcohol,  though  if  left  in  acid  solution 
for  12  to  48  hours  it  will  be  quite  hard 
enough.  When  hard  it  should  be  placed 
in  distilled  water  for  a  day  or  two,  and 
the  sections  should  be  mounted  in  a  satur- 
ated solution  of  acetate  of  potash 
(Schultze). 

Gold  chloride  hardens  and  stains  at 
the  same  time,  but  as  its  powers  of  pene- 
tration are  very  small,  it  is  chiefly  used 
as  a  coloring  agent 

Picric  acid  has  considerable  properties 
of  hardening  tissues,  whilst  it  renders 
them  of  a  bright  primrose  yellow,  but  as 
it  is  extremely  soluble  in  both  alcohol 
and  water,  it  w^ts  great  care  in  use  if 
it  is  desired  to  retain  much  of  the  color. 

Ranvier  states  that  a  concentrated  so- 
lution will  produce  excellent  results  in  24 
hours;  neither  shrinking  nor  coagulation 
of  the  albumen  occurring,  lime  salts  be- 
ing removed  at  the  same  time. 

Finally,  one  of  the  hardening  agents, 
capable  of  furnishing  better  results  than 
any  other,  is  the  freezing  method  which 
has  fallen  into  disrepute  with  some,  be- 
cause they  have  considered  it  inappli- 
cable to  tissues  just  removed  from  the 
animal  When  thus  applied  they  have 
almost  invariably  failed,  not  to  obtain 
thin  sections  (for  these  can  be  cut  as 
thin  as  may  be  desired),  but  to  manipu- 
late them  when  cut,  as  they  tear  most 
readily  in  every  subsequent  process,  and. 


88 


THE  AUEBICAN 


when  finely  motuted,  it  is  found  that 
nought  ifi  left  bat  the  tattered  fragments 
of  what  should  have  been  a  good  pre- 
paration. 

The  freezing  method  undonbtedly 
enables  ns  to  put  up  specimens  sooner 
than  any  other,  but  before  they  are 
frozen  they  mast  be  exposed  for  some 
few  hours  (say  6  to  21)  to  the  action 
of  one  of  the  hardening  agents  already 
mentioned,  so  as  to  partially  coagulate 
the  fibrin  and  albumen,  and  thus  enable 
the  sections  to  be  put  through  the  after 
processes  without  mjury. 

The  fresh  material  should  be  first 
placed  either  in: — a.  An  J  p.c.  aqueous 
solution  of  chromic  acid.    o.  A  2   p.c. 

Xeous  solution  of  bichromate  of  pot- 
c.  A  2  p.c  aqueous  solution  of 
bichromate  of  ammonia,  or  if.  In  alcohol 
solution  for  8  or  12  hours. 

It  should  then  be  washed  in  clean 
water  to  remove  the  hardening  agent, 
when  it  is  ready  for  freezing. 

With  this  it  is  necessaiy  to  pound  the 
ice  into  small  pieces,  and  to  mix  it 
thoroughly  with  an  equal  quantity  of  salt; 
it  is  moreover  necessary  to  have  a  free 
exit  for  the  dissolved  mixture 

With  material  that  has  been  wholly 
hardened  by  chromic  acid,  alcohol,  or 
some  other  of  the  reagents  above  men- 


tioned, the  mass  must 
some  material  for  the  porpose.  of  sup- 
porting the  structures,  as  well  as  in  some 
cases  of  affording  'a  wider  surface  upon 
which  to  rest  the  razor. 

For  cutting  sections  by  hand  the  best 
embedding  materials  are: — 

1.  Olive  oil  and  white  wax  in  equal 
parts;  or 

2.  Cacao  batter. 

While  in  machines  with  hollow  cylin- 
ders, or  for  use  without  any  machine, 
either  of  those  or  of  elder  pith  or  carrot 
may  be  employed. 

In  cutting  sections,  by  whatever  pro- 
cesB  may  be  preferred,  care  should  be 

Ist.  That  the  razor  is  in  perfect  con- 
dition,  and  that  its  sorface  be  kept  thor- 
oughly moist  with  viater  if  the  freezing 
method  be  adopted,  or  with  gptrit,  when 
any  otlier  mode  of  hardening  is  used. 

2nd.  That  each  section  as  it  is  cut  be 
floated  into  water  or  spirit,  instead  of 
allowing  several  sections  to  accumnlate 
on  the  razor,  as  th^  thereby  get  torn, 
or  otherwise  injured 

The  next  subject  we  have  to  consider 
is  that  of  stains,  and  how  to  use  them. 

The  following  is  a  table  in  which  the 
most  useful  stains  are  classified  accord- 
ing to  their  qualities,  or  method  of  use: — 


A.  General  etalaa. 


C  Whfeb  will  sUin  In 
the  mass  and  harden 
atlhe  sametlme. 


Carmlns  -with  excesa  ot  k. 
EoHln  (Dresahfeld). 
Hot Tbdate  of  Ammonia.   ITbie  reanlrea  the 
action  oIllKhL) 


IngBI 

Loifwood  (Ooldlni:  BlrdJ. 
LoBwood  Add  Boln,  (Bohftefetl 
Indleo  CHrmlDe  (Tionu-b). 
Anilin  Blue  IHeldenboiu). 
Plerto  Acid. 


Qnld  Chloride. 


Holybdate  of  Ammonia  and  Cannine. 


Loewood  and  Anl 

QoTd  Chloride  and  Lotrwood. 
81  Ivor  Nitrate  and  tewworid. 
Silver  Nltmte  andOold  Chloride. 
t  Osmlc  Add. 

Piorto  Acid. 
.  Oold  Chloride. 

Ateohol  +  Borax  Carmine. 

Alcohol  +  Qoldlne  Blrd'n  Loirwood. 

Aloohol  +  EoHln. 
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With  regard  to  these,  I  will  give  some 
general  rules  applicable  to  most,  and 
dien  proceed  to  notice  each  separately. 

In  staining,  it  is  a  general  rule  of 
almost  univerwd  application  that  the  flaid 
should  be  weak  and  the  quantity  large 
in  proportion  to  the  number  of  sections, 
or  to  tne  mass,  as  the  case  may  be. 

A  section  which  has  been  in  a  fluid  so 
weak  that  24  or  48  hours,  or  even  more, 
have  been  required  to  produce  the  requi- 
site depth  of  color  is  almost  always  bet- 
ter stained  than  one  which  has  been  in 
fluid  which  will  produce  the  same  tint 
in  a  shorter  time,  for  the  following  rea- 
son: that  a  fluid  commences  to  stain  a 
tissue  directly  it  comes  in  contact  with 
it  Now  from  this  it  follows  that  the 
surfaces  of  the  section  are  stained  much 
sooner,  and  consequently  more  deeply 
than  the  intervening  portions;  and  if  the 
fluid  is  strong,  this  difference  will  be 
great. 

Again,  to  produce  the  best  results, 
the  sections  snould  be  as  thin  as  pos- 
sibla 

a.  Because  they  take  the  stain  more 
perfectly. 

h.  Because  the  thinner  they  are  the 
less  thickness  of  colored  structures  the 
light  has  to  penetrate  before  reaching 
the  lenses  of  the  objective;  besides,  it 
enables  the  deeper  structures  to  be  more 
readily  examined  with  high  powers. 

Those  colors  are  preferable  which  are 
cool  and  pleasant  to  the  eye — i.e,,  those 
which  contain  least  red  and  yellow. 

Provided  the  staining  is  perfect,  and 
sufficient  to  show  all  the  detail  of  which 
it  is  capable,  the  paler  it  is  the  better. 

0.  Because  in  the  examination  with 
the  microscope  less  light  is  required, 
and  consequently  a  continuous  protracted 
observation  is  less  fatiguing  to  the  sight. 

6.  The  eye  is  not  so  immediately  at- 
tracted by  points  and  streaks  of  bright 
color,  thereby  running  the  risk  of  pass- 
ing over  unnoticed,  details  of  structure  of 
equal  importance,  but  which  do  not  ob- 
trude themselves  before  us  vnth  the  same 
glaring  pertinacity. 

Finally,  it  may  be  remarked  that  it  is 
better  to  use  distilled  in  preference  to 
ordinary  water  in  all  processes  connected 


with  staining.  With  some — asLogwood, 
Gk)ld  Chloride,  and  Silver  Nitrate — ^this 
is  of  the  utmost  importance. 

Those  stains  which  color  all  tissues 
alike  are  of  little  use  unless  employed  as 
a  ground  to  bring  out  details  which 
would  be  left  untouched  by  a  selective 
stain,  which  can  afterwards  be  used, 
and  then  their  value  cannot  be  over- 
rated. 

Thus  molybdate  of  Ammonia  produces 
a  most  delightfully  cool  blue-grey  gen- 
eral stain,  which  in  no  way  interferes 
with  the  subsequent  use  of  carmine, 
when  all  the  nuclei  appear  pink  on  a 
pleasant  neutral  tint  ground. 

To  obtain  this  a  five  per  cent,  neutral 
aqueous  solution  of  the  molybdate  should 
be  used.  The  stain  is  complete  in  24 
hours,  at  an  ordinary  temperature  imd 
under  the  action  of  light 

Specimens  thus  colored  become  brown 
by  supplementary  exposure  to  the  action 
of  tannic  acid  (1-15)  or  pyrogaJlic  add 
(20  per  cent). 

Aiiother  general  stain  is  a  strongly 
ammoniacal  solution  of  carmine,  but  £is 
is  of  little  use,  and  is  best  avoided. 

Eosin,  again,  is  a  general  stain,  which 
may  be  used  either  before  or  after  the 
sections  have  been  colored  with  log- 
wood. One  part  of  eosin  should  be  used 
with  1,000  of  water. 

Many  of  the  other  stains,  too,  which 
are  themselves  selective,  may  be  used 
with  others  which  have  a  still  stronger 
selective  power,  and  thus  for  the  time  ap- 
pear to  be  merely  general  stains.  In 
this  way  may  be  used — 

Carmine  and  Logwood, 

Carmine  and  Silver  Nitrate, 

Logwood  and  Silver  Nitrate, 

Logwood  and  Gold  Chloride, 
And  some  others. 

Selective  Stains, 

Of  these  none  is  more  useful  or  more 
pleasant  to  work  with  than  logwood;  but 
it  is  not  so  commonly  used  as  carmine, 
because  many  find  it  difficult  to  prepare, 
and  others,  irom  want  of  success  in  its 
use,  in  consequence,  I  fancy,  of  harden*' 
ing  their  material  in  fluids  containing 
chromic  acid  or  bichromates  of  too 
great  strength. 
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.    There  are  two  UBefol  formnlsB  for  the 
preparation  of  logwood  solntioiis — 

1.  Eleinenberg's  modified  by  Golding 
Bird  is  easy  to  use,  while  the  older  it  is 
the  better  are  the  results  obtained  with 
it    It  is  prepared  thus: — 

1.  Make  Saturated  Solutions  of  Alum 
and  Calcium  Chloride,  in  proof  spirit. 

2.  Mix  in  the  proportions  of  eight  of 
the  former  to  one  of  the  latter. 

3.  Poimd  a  small  piece  of  Exi  Hoema- 
toxyli  (the  older  the  better);  add  to  it 
the  mixed  solution,  and  agitate. 

4.  After  two  days  decant,  when  it 
may  be  used  at  once,  though  better  after 
keeping. 

A  watch  glass  should  be  filled  with 
water,  and  a  few  drops  of  this  solution 
added,  till  the  fluid  acquires  a  mauve 
tint  Into  this  the  sections  may  be 
placed,  and  should  remain  for  24  hours 
or  more. 

The  second  is  Schaf er's  Acid  Logwood 
Solution,  which  is  especially  useful  for 
certain  structures,  as  tendon  cells,  eta, 
which  could  not  be  so  weU  shown  by 
neutral  or  alkaline  solutions.  It  is  thus 
prepared: — 

A  one  per  cent.  Solution  of  Acetic 
Acid  is  colored  by  the  addition  of  1*3  of 
its  volume  of  Logwood  Solution. 

The  Anilin  Dyes,  whether  in  aqueous 
or  alcoholic  solution,  give  good  results. 
The  best  are: — 

Eoseanilin  or  Magenta  1  grain,  to 
ounce  of  Alcohol,  red. 

Acetate  of  Manvein  4  grains,  Alcohol 
1  ounce,  Nitric  acid,  1  minim,  blue. 

AtiiHti  Black  2  grains.  Water  1  ounce, 
grey  black. 

Nicholson's  Soluble  Blue  1-6  gr^^'^ 
Alcohol  1  ounce,  Nitric  Acid  2  minims, 
blue. 

These,  as  other  stains,  should  be  used 
weak;  but  the  chief  point  to  be  careful 
about  is,  that  after  the  sections  are 
stained  they  should  be  passed  through 
alcohol  and  oil  of  cloves  as  rapidly 
as  possible,  otherwise  the  color  will 
be  dissolved  out  before  they  reach  the 
balsam. 

Heidenhain,  in  speaking  of  the  use  of 
Anilin  Dyes,  savs: — "  The  sections,  upon 
removal  from  alcohol,  should  remain  for 


a  day  in  a  four  per  cent,  neutral  aqueous 
solution,  in  a  moist  place,  and  then  be 
immediately  mounted  in  glycerine  and 
cemented." 

Some  of  the  Anilin  Ihres  are  but 
sparingly  soluble  in  alcohol,  whereas 
tney  dissolve  readily  in  water.  Their 
color,  as  a  rule,  is  increased  by  acetic 
acid,  but  removed  by  ammonia.  There 
are,  however,  some  exceptions 

The  use  of  benzole  for  cleaning  in- 
stead of  clove  oil  fixes  the  colors  better, 
but  has  a  tendency  to  produce  shrinking 
in  some  structures 

The  indigo  carmine  solution,  intro- 
duced by  Tiersch,  is  a  good  and  useful 
blue  stain,  especially  for  sections  of  brain 
and  spinal  cord  which  have  been  hard- 
ened in  chromic  acid,  and  it  possesses 
one  very  convenient  quality — viz.,  that  if 
the  sections  are  too  deeply  stained,  the 
excess  of  color  maybe  removed  by  the 
action  of  a  saturated  solution  of  oxalic 
acid  in  alcohoL  This  reducing  process, 
however,  should  not  be  relied  on  more 
than  is  absolutely  necessaxy.  It  is  pre- 
pared thus: — 

Oxal  c  Acid,  1  part. 
Distilled  Water,  22  to  30. 
Indigo  Carmine,  as  much  as  the  solu- 
tion will  take  up. 

Sections  should  be  immersed  in  this, 
diluted  vnth  alcohol,  from  12  to  48  hours, 
to  produce  a  good  color. 

Cai-mine,  fii-st  used  by  Gerlach,  is  a 
most  useful  tingeing  agent,  and  if  pre- 
parations are  not  colored  too  deeply,  it 
is  not  disagreeable  to  the  eye. 

Beale's  ammoniacal  solution  is  very 
good,  and  so  is  Oolding  Bird's  borax 
carmine  solution,  which  possesses  con- 
siderable powers  of  penetration,  so  that 
small  masses  (about  the  size  of  a  pea) 
may  be  colored  with  it  before  being 
sectioned;  and  if  it  is  diluted  with  six 
times  its  bulk  of  alcohol,  they  may  be 
hardened  at  the  same  time,  and  will  be 
ready  for  cutting  in  about  10  days. 

Sections  stained  with  the  ammoniacal 
carmine  should  be  washed,  and  then  put 
into  water  slightiy  acidulated  with  glacial 
acetic  acid  (2  minims  to  the  ounce),  so  as 
to  fix  the  carmine. 
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Beale'B  fluid  is  thus  prepared: — 

Carmine,  10  grains. 

liq.  A  mm.  Fort  30  minima 

Glycerine,  2  oz. 

Distilled  Water,  2  oz. 

Sp.  Yini  Rect,  ^  oz. 

Dissolve  the  carmine  in  ammonia,  boil 
for  a  few  seconds,  add  the  water,  filter; 
finally  add  the  glycerine  and  spirit,  and 
keep  in  a  stoppered  bottla  Beale  says, 
*'  Let  the  excess  of  ammonia  pass  on;" 
but  this  is  unnecessary,  as  the  excess  is 
very  slight 

Beale's  stain  reduced  with  eleven 
times  its  bulk  of  water  produces  good 
results  in  from  12  to  48  hour& 

The  borax  carmine  is  thus  prepared: — 

1.  Carmine,  4  drachm, 

2.  Borax,  2  m'achms. 

3.  Distilled  Water,  4  oz. 

Place  1  and  2  dry  in  a  mortar,  and 
mix;  then  dissolve  in  warm  water  for 
24  hours;  after  which  pour  off  the  su- 
pernatant fluid,  and  the  solution  is  ready 
for  use. 

The  add  carmine  fluid  of  Schweig- 
gerseidel  is  also  usefol  in  some  cases, 
though  Schafer's  acid  logwood,  abeady 
noticed,  is  preferable. 

So  far  we  have  had  to  do  only  with 
stains  that  change  but  little  if  at  alL 
Those  which  we  now  come  to,  however, 
do  change  materially — t.e.,  get  rapidlv 
darker  and  more  opaque,  till  they  reacm 
a  stage  when  they  are  utterly  useless. 
They  differ  from  all  the  others,  with  the 
exception  of  molybdate  of  ammonia,  in 
the  fiict  that  the  action  of  light  is  neces- 
sary to  produce  the  color. 

Nitrate  of  silver,  which  was  introduced 
by  Becklinghausen,  is  used  in  a  half  per 
cent  aqueous  solution.  Specimens  to 
be  acted  upon  should  be  dipped  in  dis- 
tilled water  to  remove  any  trace  of  sodium 
chloride,  and  then  steeped  in  the  silver 
solution  for  some  two  or  three  minutes, 
after  which  they  should  be  washed  in 
ordinary  water  till  it  ceases  to  turn 
milky;  tiien  placed  in  glycerine  and  ex- 
l)06ed  to  the  action  of  light,  until  they 
assume  a  dark  brown  color,  when  they 
may  be  mounted  in  glycerine  or  glycerine 
jelly. 

By  means  of  this  stain  the  endothelial 


cells  of  the  lymphatics,  blood-vessds, 
etc.,  and  the  nodes  of  Eanvielr  in  medul- 
lated  nerves,  are  rendered  evident  They 
may  subsequently  be  stained  with  log- 
wood, carmine,  or  chloride  of  gold. 

Many  methods  have  been  adopted  for 
staining  with  gold  chloride.  I  may 
mention  three — Dr.  Klein's,  Dr.  C.  Bas- 
tian's,  and  Mr.  Schafer's. 

1.  Dr.  Klein's  method  for  showing  the 
nerves  in  the  cornea  is  as  follows: — Be- 
move  the  cornea  within  15  minutes  of 
death;  place  it  in  a  half  per  cent  chloiide 
of  gold  solution  for  half  an  hour  to  a 
hour  and  a  half  or  more;  wash  in  dis- 
tilled water,  and  expose  to  the  light  for 
a  few  days,  the  water  being  occasionally 
changed.  Then  place  in  glycerine  and 
distilled  water,  in  the  proportion  of  one 
to  two;  subsequently  place  it  in  water 
and  brush  gently  with  a  sable  pencil  to 
remove  an^  precipitate,  when  it  may  be 
mounted  m  glycerina  The  cornea 
should  now  be  of  a  grey  violet  tint 

Dr.  Charlton  Bastian's  method  is  as 
follows: — 

Place  the  sections  or  portions  of 
tissue,  in 

Gold  chloride,  1  part 

Distilled  water,  2,000  parts,  acidu- 
lated with  strong  hydrochloric  acid  (drop 
1  to  water  2^  oz). 

Let  them  remain  protected  from  light 
for  an  hour,  then  remove  and  place  them 
in  acidulated  water,  half  the  strength  of 
the  above,  and  then  transfer  to  a  watch 
glass  containing  equal  parts  of  formic 
acid,  and  alcohol  (90  p.c).  They  should 
be  stained  in  about  half-an-hour. 

Or,  if  it  is  desired  to  produce  the 
stain  more  rapidly,  use — 

Chloride  of  palladium,  1  part 

Water  of  palladium,  500  parts. 
Where  they  should  remain  five  or  ten 
minutes;  then  wash  in  acidulated  watei% 
transfer  to  the  formic  acid  and  alcohol, 
as  before,  and  moimt 

Mr.  Schafer's  method  is  the  use  of  the 
double  chloride  of  gold  and  potassium. 

1.  Place  the  fresh  tissue  in  bichromate 
of  ammonia  (1-2  per  cent,  in  water)  so- 
lution for  fifteen  or  twenty  days. 

2.  Dip  the  sections,  after  being  cut, 
into— 
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a.  Water.  1,000  parts. 
6.  Double  chloride  of  gold  and  potas- 
sium, 1  pari 

3.  Wash  ia— 

Add  hydrochloric,  1-2  parts. 
Water,  3,000  parts. 

4.  Then  immerse  for  ten  minutes  in — 
Acid  hydrochloric,  1  part 

60  p.c.  solution  of  alcohol,  1,000  ^arts. 

5.  Transfer  to  alcohol  absolute. 

6.  Clear  with  oil  of  cloTes. 

7.  Mount  in  balsam  or  dammar. 

In  staining  with  gold  chloride  or  silver 
nitrate,  Mr.  Schafer  has  found  that  if  the 
material,  after  immersion  in  these  stains 
be  dipped  into  alcohol,  the  reduction  of 
the  metals  is  thereby  greatlr  facilitated. 

Osmic  add,  which  was  first  used  by 
Schultze,  is  useful  for  the  demonstration 
of  fatty  matters,  which  are  thereby  colored 
black;  it  is  also  valuable  for  some 
nerve  preparations,  but  it  is  very  irri- 
tating to  tiie  mucous  membranes  of  the 
experimenter,  and  should  be  usedvrith 
caution. 

Specimens  should  be  allowed  to  re- 
main in  a  1-2  per  cent,  aqueous  solution 
of  the  add  from  a  quarter  to  twenty-four 
hours,  when  the  stains  will  be  complete; 
but  if  it  is  desired  to  harden  also  by  its 
means,  they  should  remain  in  it  for  some 
few  days. 

Osmic  acid  does  not  penetrate  deeply, 
therefore  small  portions  should  be  se- 
lected for  its  action. 

Chloride  of  palladium,  also  introduced 
by  Schultze,  is  used  to  stain  and  harden 
the  retina,  crystalline  lens,  etc.,  and  other 
tissues,  but  comified  fat  and  connective 
tissues  remain  uncolored. 

Dissolve: — 

Chloride  of  palladium,  1  part 

In  watier  of  palladium,  1,000  parts. 

An  ounce  of  this  solution  vrill  harden 
a  piece  of  tissue  the  size  of  a  bean  in 
two  or  three  days,  staining  it  at  the  same 
time  a  brown  or  straw  color.  Specimens 
may  be  mounted  in  glycerine  at  once, 
or  may  be  further  stamed  with  carmine. 

Before  proceeding  to  the  double  stains, 
it  will  be  well  to  mention  Schafers  silver 
nitrate  and  gelatine  solution  for  demon- 
strating lung  epithelium — 

Take  of  gelatine  10  grms., 


soak  in  cold  water,  dissolve,  and  add 
warm  water  to  100  cc. 

Dissolve  a  decigramme  of  nitrate  of 
silver  in  a  little  distilled  water,  and  add 
to  the  gelatine  solution. 

Inject  this  vrith  a  ^lass  syringe  into 
the  lung  until  distension  is  pretty  com- 
pleta  Leave  it  to  rest  in  a  cool  place 
until  the  gelatine  has  set;  then  cut  sec- 
tions as  thin  as  possible,  place  them  on 
a  slide  with  glycerine,  and  expose  to 
light  until  ready  for  examination. 

Of  the  double  stains  I  will  specially 
notice  only  those  where  the  double  color 
is  produced  by  a  single  process.  Those 
in  which  the  one  color  is  first  employed, 
and  then  the  other,  I  will  simply  state 
which  is  to  be  used  first,  as  aU  furtlier 
particulars  have  been  already  given. 

Those  which  are  used  in  a  single  fluid 
are — 

Picro  carmine. 

Carmine  and  Indigo  carmine. 

Anilin  blue  and  anilin  red. 

Picro-carmine,  which  was  fiirst  em* 
ployed  by  Banvier,  has  been  used  and 
prepared  in  several  ways,  but  perhaps 
the  best  is  Schafer*s,  viz. : — 

1.  Add  to  a  saturated  solution  of  Pic- 
ric Acid  in  water  a  strong  solution  of 
Carmine  in  Ammonia  to  saturation. 

2.  Evaporate  the  mixture  to  one-fifth 
its  bulk  over  a  water  bath,  allow  to  cool, 
filter  from  deposit  and  evaporate  to  dry- 
ness, when  picro-carmine  is  left  as  a 
crystalline  powder  of  red-ochre  color. 

Sections  should  be  stained  in  a  1  per 
cent,  aqueous  solution,  requiring  ten 
minutes  for  a  good  result;  they  should 
then  be  washed  with  distilled  water,  and 
mounted  in  glycerine.  If  it  be  desu'ed 
to  preserve  them  in  balsam,  after  stain- 
ing, transfer  direct  to  alcohol  methylated, 
then  to  absolute  alcohol,  after  which 
they  may  be  cleared  in  oil  of  cloves  or 
benzole,  and  then  mounted. 

Carmine  and  indigo  carmine  adopted 
by  Merbel,  gives  a  blue  and  red  stain, 
and  is  said  to  be  extremely  selectiva 
To  prepare  the  Red  Fluid, 

Take— Carmine  ^  oz. 

Borax,  2  drachma 

Water  dist,  4  oz. 
For  the  Blue  Fluid, 
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On  Stained  Sections  of  Animal  Tissues, 
and  How  to  Prepare  Them.* 


BY  J.  W.  OBOTBB. 


HE  staining  of 
tissues  by  the 
more  simple 
tingeing  agents, 
as  carmine,  log- 
wood, and  the 
aniline  dyes,  etc., 
is  so  easy,  that  it 
has  always  been 
a  matter  of  mar- 
yel  to  me,  that  of 
the  thousands  of 
shdes  one  sees  (I 
refer  now  only  to 
those  of  stamed 
animal  preparations),  scarcely  any  are 
ever  stained  so  as  to  show  the  structures 
to  their  best  advantage;  indeed,  most  of 
them  are  utterly  useless. 

The  causes  of  this  &ilure  in  producing 
good  and  useful  stains  are  several,  and 
in  many  cases  may  be  due  even  to  the 
condition  of  the  material  when  it  first 
comes  into  our  hands;  therefore,  though 
this  paper  is  nominally  devoted  to  stams 
and  staining,  I  shall  tSreat  of 

1.  Material 

2.  Methods  of  preserving  and  of  hard- 
ening it 

*  Bend  before  the  Quekett  Microsoopioal  Club. 
May  Mrd.  W7». 


3.  Gutting  of  the  section& 

4.  Tingeing  agents. 

5.  Method  of  staining:  and 

6.  Suggest  a  few  points  to  which  suf- 
ficient attention  is  not  generally  given 
in  the  mounting  of  the  sections,  after  all 
the  other  processes  have  been  satislao* 
torily  completed. 

The  Material, 

This,  in  all  cases,  should  be  as  fresh  as 
possible,  and  I  am  confident  that  much 
of  the  want  of  success  in  staining  is  due, 
not  so  much  to  inattention  to  the  details 
of  the  staining  process  itself,  as  to  a  want 
of  care  in  having  the  material  quite 
fresh. 

It  should  always  be  borne  in  mind 
that,  though  for  the  knowledge  of  human 
histology  it  is  advisable  to  study  it  from 
tissues  obtained  from  the  human  subject^ 
still  it  is  so  difiicult  to  procure  these  in 
good  condition — ^to  many  people  even  ^ 
impossibility — that  for  general  purposes 
it  is  far  better  to  utilize  similar  struc- 
tures or  organs  from  the  lower  animals. 
Though  these  may  differ  in  some  more 
or  less  important  details,  they  do  in  the 
main  furnish  all  that  for  ordinary  pur- 
poses we  require  to  know  of  the  similar 
structures  in  man. 

Decomposition  rapidly  sets  in,  suf- 
ficiently to  impair  if  not  to  neutralize  the 
subsequent  process;  therefore,  except 
with  certain  morbid  structures  which 
can  only  be  obtained  from  the  post-mor- 
tem room,  all  normal  material,  and  where 
possible  that    also  .  which    is    morbid, 
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most  ufiefol  are  balsam,  glycerine,  and 
glycerine  jelly. 

Canada  balsam  should  be  exposed  tx) 
heat  until  it  becomes  quite  brittle,  al- 
lowed to  cool,  then  it  should  be  dissolved 
in  benzole  till  as  thin  as  glycerine,  and 
should  always  be  used  cold. 

Olycerine, — Specimens  which  have 
been  hardened  in  chromic  acid  or 
bichromates  may  be  mounted  in  pure 
glycerine  alone,  but  if  they  have  been 
hardened  in  spirit,  glyceiine  and  carbolic 
acid  (in  the  proportion  of  glycerine  15 
parts  to  carbohc  acid  1  part)  is  better, 
as  it  is  l^ss  refractive  and  prevents  the 
sections  becoming  granular. 

For  carmine  stained  preparations  it 
is  well  to  add  a  trace  of  acetic  acid  to  the 
glycerine  (2  minims  to  the  ounce.) 

Glycerine  jelly  is  a  good  medium,  as 
it  offers  the  advantages  of  glycerine  with- 
out the  chance  of  leaking,  but  it  is  rather 
difficult  to  prepare,  and  therefore  had 
better  be  bought 

A  jelly  composed  of  glycerine,  gela- 
tine, equial  pu-ts,  is  very  useful;  the 
glycerine  should  be  warmed,  and  the 
g^atine  (Nelson's)  be  allowed  to  dissolve 
m  it 

Acetate  of  potash  in  a  saturated  solu- 
tion is  used  for  some  preparations,  but 
is  liable  to  leak.  The  same  may  be 
said  of  Gk>adby's  fluid. 

To  summarise  the  whole  of  this 
paper: — 

1.  Let  the  material  be  quite  fresh. 

2.  0.  Take  care  that  the  hardening  or 
softening  fluid  is  not  too  strong. 

h.  Use  a  large  bulk  of  fluid  in  propor- 
tion to  the  material. 

c.  Change  the  fluid  frequentiy. 

d.  If  freezing  be  employed,  take  care 
that  the  specimen  is  thoroughly  frozen. 

3.  a.  Always  use  a  shaip  razor. 

6.  Take  it  vnth  one  diagonal  sweep 
through  the  material 

c.  Mioke  the  sections  as  thin  as  possible, 
and 

d.  Remove  each  one  as  soon  as  cut, 
for  if  sections  accumulate  on  the  kniie 
or  razor,  they  are  sure  to  get  torn. 

4.  a.  Do  not  be  in  a  hurry  to  stain,  but 
&.  Remember   that   a   weak  coloring 


solution  permeates  the  section  better, 
and  produces  the  best  results;  and 

c.  That  tiie  thinner  the  section  is,  the 
better  it  will  take  the  stains. 

5.  a.  Always  use  glass  slips  and  covers 
free  from  scratches  and  bubbles,  and 
chemically  clean. 

h.  Never  use  any  but  extra  thin  circu- 
lar covers,  so  that  the  specimens  may  be 
used  with  high  powers. 

o.  Always  use  cold  preservatives,  ex- 
cept in  the  case  of  glycerine  jelly,  and 
never  use  warmth  to  hasten  the  drying 
of  balsam  or  dammar,  but  run  a  ring  of 
cement  round  the  cover. 

6.  Label  the  specimens  correctly,  and 
keep  them  on  the  flat  and  in  the  dark. 


•  m  • 


Pathogenetic  Bacteria  in    Salt-Water 

Marshes. 

BT  J.   J.   FBIEDBICH. 

FN  studying  the  infusorial  life  in  sweet 
^  and  salt-water  bodies,  I  was  soon 
struck  by  the  almost  general  absence 
of  bacteria  in  stagnant  water,  pools, 
marshes,  etc  Around  carcasses  of  kr^er 
animals  they  are  always  found  in  abund  • 
ance,  but  they  are  confined  to  a  limited 
area  around  the  putrefying  substance; 
they  do  not  spread  through  the  whole 
body  of  water.  Knowing  the  widespread 
occurrence  of  bacteria  in  the  atmosphere, 
I  was  the  more  astonished,  but  failed  to 
find  an  explanation  for  this  apparentiy 
paradoxiccd  fact  Meanwhile,  observa- 
tions in  the  fall  of  last  year  gave  me  a 
satisfactory  solution  of  the  problem.  In 
the  beginning  of  fall,  in  the  months  of 
September  and  October,  infusorial  life 
is  the  richest  and  most  variable. 

Having  exposed  to  the  air  glass  jara 
containing  plants  and  samples  of  water 
from  difierent  locaUties,  I  soon  found 
certain  jars  full  of  wrigglers,  the  larvsB 
of  mosquitos  (Culex  pipiens)  bouncing 
with  the  greatest  velocity  through  the 
water,  which  proved  to  be  almost  en- 
tirely deprived  of  infusorial  life.  Li  the 
struggle  for  existence,  the  wrigglers  con- 
sume all  the  weaker  micro-organisms,  and 
the  only  infusoria  surviving  the  struggle 
are  the  largest  Hypotrichous  ciliata, 
such  as  stylonychia,  euplotes,  eta 
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Goser  obseryation  revealed  small 
brownish  Ininps  of  a  Telvety  appearance, 
deposited  on  the  surface  of  the  water, 
and  containing  a  large  number  of  mos- 
quito ^gs,  which  aiter  a  few  days  are 
transformed  into  larvae.  As  mosquitos 
breed  at  an  enormous  rate,  the  water  is 
soon  swarming  with  wrigglers.  To  pre- 
vent the  destruction  of  my  stock  for  mi- 
croscopical examination,  I  had  to  cover 
the  jars  to  exclude  mosquitoes. 

Septic  liquids  containing  putrid  meat 
and  decaying  plants,  giving  off  a  most 
terrible  stench,  were  purified  after  wrig- 
glers developed  therein,  and  feasted 
upon  the  myriads  of  bacteria,  flagellata, 
etc.  The  liquids  became  perfectly  clear, 
transparent,  and  odorless — the  bacteria 
at  the  same  time  disappearing  entirely. 
Thus  I  had  found  in  wrigglers  the  most 
important  &ctor  for  contndling  and  pre- 
venting septic  processes.  Undoubtedly 
the  wrigglers  are  substituted  in  other 
coantries  by  the  larvae  of  other  insects. 
The  scarcity  of  bacteria,  or  septic  infus- 
oria in  stagnant  water  is  lucidly  ex- 
plained by  the  abundance  of  wrigglers — 
they  bearing  to  each  other  the  relation 
of  cause  and  effe^ 

Into  the  study  of  the  etiology  of  my- 
cotic diseases  enters  therefore  a  new 
element^  viz.,  the  conditions  regulating 
the  development  of  the  enemies  of  patho- 
genetic innisoria — ^in  particular  that  of 
the  wrigglers. 

The  present  frequent  occurrence  of 
septic  infusoria  will  find  an  easy  explana- 
tion in  the  scarcity  of  wrigglers,  which 
scarcity  was  brought  on  in  the  following 
manner.  The  great  and  sudden  reduc- 
tion of  temperature  in  the  latter  part  of 
September  caused  the  destruction  of 
mosquitos,  especially  the  females.  Al- 
though the  cold  days  were  followed  im- 
mediately by  hot  weather,  only  a  few 
struggling  individuals  were  left  behind, 
the  principal  stock  having  been  killed. 
A  jar  with  a  lively  breed  of  wrigglers  in 
my  possession,  dates  from  the  beginning 
of  October.  Later  on,  mosquitos  ceased 
to  annoy  me,  and  I  did  not  need  to  pro- 
tect the  jars  any  longer.  This  scarcity 
of  wrigglers,  combined  with  an  unusual 
high  temperature,  so  favorable  to  the  de- 


velopment of  infusorial  life,  are  sufficient 
to  explain  the  present  frequent  occur- 
rence of  septic  infusoria. 

Among  the  pathogenetic  bacteria 
swarming  at  present  in  stagnant  waters, 
I  wish  to  allude  in  particular  to  Spiril- 
lum imdula,  generally  of  much  rarer  oc- 
currence than  the  other  septic  bacteria. 
As  well  known,  Obermeier  described  in 
CtblLy  1873,  No.  10,  a  micro-organism 
resembling  Spirillum  tenui,  possessing 
the  same  rapid  corkscrew-like  movement, 
and  living  in  the  blood  of  patients  suf- 
fering from  recmTent  fever.  Spirillum 
imdi^  of  comparatively  large  size  is  a 
conspicuous  object  for  microscopical  ex- 
amination, and  scarcely  fails  to  be  de- 
tected if  present.  The  transition  from 
the  latent  or  passive  state — ^which  state 
may  be  easily  procured  by  exposure  to 
cold — ^to  the  active  state,  is  readily  ob- 
served and  produced  at  will.  This  in- 
teresting phenomenon  illustrates  fully 
the  appearance  and  disappearance  of 
certain  mycoctic  diseases,  and  their  de- 
pendence upon  cosmic  agencies. — Medi- 
cal Record. 


•  •  • 


Measurement  of  the  Ampliflcation  of 
Optical  Instruments. 

The  following  was  communicated  by  M. 
Gk>vi  to  the  French  Academy,  and,  being 
printed  in  their  'Proceedings,**  we  have 
iJiought  that  a  translation  might  properly 
find  a  place  here.  Those  who  may  not  al- 
together agree  with  the  views  expressed, 
may  still  £id  some  interest  in  the  fact  of 
the  paper  having  been  accepted  by  the 
Academy: — 

By  amplification  is  meant  the  relation- 
ship of  size  bet^'een  the  image  and  the  ob- 
ject. The  idea  of  size,  obtained  by  looking 
at  an  image,  without  actually  measuring  it, 
is  not  in  any  way  precise. 

If  optical  instruments  give  real  images 
only,  their  magnifying  power  wonld  be 
very  easily  determined,  and  there  conld  be 
no  dispute  as  to  it.  Virtual  images  have, 
nevertheless,  quite  as  measurable  a  size  as 
real  images,  and  have,  like  the  latter,  a  de- 
terminate place  in  space. 

We  must  not,  then,  gratuitously  suppose 
that  the  eye  constantly  refers  them  to  the 
distance  (^  distinct  visian,  because,  first  of  all, 
such  a  (Stance  does  not  exist  for  normal 

*  '  Comptes  Beudus.'  vol.  Ixxxvii.  (1878)  p.  796. 
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eyes,  and  that,  if  even  it  did  exist,  it  would 
not  be  of  any  use  for  the  measurement  of 
the  amplification;  since  each  observer,  and 
the  same  observer  every  time  that  he  re- 
fbcusses  an  image,  places  it  or  may  place  it, 
at  a  different  distance. 

It  is  sufficient,  to  prove  this,  to  make 
several  people  focus  an  image,  and  examine 
its  distance  every  time,  by  means  of  a  mega- 
ineter,\  a  little  astronomical  telescope  with 
graduated  draw-tube  and  nucrometer  eye- 
piece. It  is  thus  found  that  nearly  all  the 
focussings  give  different  distances. 

The  megameter  enables  us,  besides,  to 
measure,  in  every  case,  the  actual  size  of 
the  image,  by  referring  it,  by  the  micro- 
meter eye-piece,  to  a  divided  scale  looked 
at  directly  through  the  megameter,  of  which 
the  focus  has  not  been  changed.  The  image 
once  measured,  it  only  remains  to  divide  it 
by  the  size  of  the  object  in  order  to  have 
the  amplification. 

The  camera  lucida  and  the  process  of 
double  vision  (**  double  vue**)  also  give  the 
means  of  measuring  the  amplification,  be- 
cause the  eye  is  a  pretty  good  judge  of  the 
distance  of  images,  and  consequently  of 
their  size,  when  it  can  compare  them  to 
different  objects  whose  place  is  exactly  de- 
termined (pencil,  paper,  divided  scale,  &c.) 
In  having  recourse  to  these  processes  of 
measurement,  we  recognize  that  instruments 
with  virtual  images  give  all  the  amplifica- 
tions possible,  from  a  minimum  up  to  in- 
finity, each  corresponding  to  a  different 
distance  of  the  image. 

It  is  therefore  inexact  to  say  that  such  and 
such  a  lens,  or  microscope,  magnifies  the 
image  of  objects  a  certain  number  of 
times,  unless  we  add  at  what  distance  such 
an  ima^e  ought  to  be  for  the  indicated  am- 
plification to  be  realised. 

The  magnifying  power  of  different  in- 
struments could  be  exactly  defined,  by 
measuring  for  each  of  them  the  amplifica- 
tion produced  at  a  fixed  distance — ^a  deci- 
metre, for  example — because  all  other  ampli- 
fications could  be  deduced  from  that,  with 
sufficient  exactitude,  by  a  simple  propor- 
tion. 

What  has  led  to  the  supposition  that  vir- 
tual images  (in  the  microscope  especially) 
were  constantly  referred  to  the  same  dis- 
tance (the  distance  of  distinct  vision),  is 
probably  the  fact  that,  in  spite  of  the  enor- 
mous variation  of  distance  and  size,  which 
virtual   images,  given   by    optical   instru- 

tSee.  on  the  measurement  of  magnifying  powers 
and  the  use  of  the  mecraraeter,  '  Monitore  tos- 
cano,'  20  August,  1861 ;  Memorie  della  R.  Acen- 
demia  della  Bcienze  di  Torino.'  vol.  xxlii,  pp.  ass- 
ies :  •  Muovo  Cimento.'  vol.  xvii.  p.  177, 


ments,  undergo,  they  always  subtend  in  the 
eye  nearly  the  same  an^le,*  do  not  vary 
sensibly  in  brilliancy,  neither  lose  nor  gain 
in  any  of  their  details,  and  seem  conse- 
quently not  to  move  in  space.  In  micro- 
scopes  of  high  magnifying  power,  the  tena- 
ity  of  the  pencils  of  rays  which  start  from 
every  point  of  the  image  also  contributes 
to  make  its  position  in  space  uncertain  to 
the  eye,  since  the  accommodation  is  no 
longer  necessary  in  order  to  see  it  tolerably 
clearly.  However,  it  none  the  less  exists 
in  a  definite  place  in  space,  where  we 
must  go  to  measure  it  in  order  to  know  the 
true  amplification;  and  her«  again  the  mega- 
meter  can  be  employed  with  advantage. — 
Jour,  Royal  Mic,  Soc, 


The   Siliceous   Shelled  BacillaridB  or 

Diatomaceae. 

(Oontinued  from  page  52.  w>t  IV. 

VUL^-aSMZBAIi  ANATOMT  AMD  PHYBIOIiOGY  OF 
THE   DIATOHAGEJB. 

(b). — Prqpagaiion  and  Increase. 

THE  increase  of  the  diatoms  happens  very 
likely,  in  a  three-fold  manner,  as  in 
the  lower  algae,  viz:  (1),  Through  the  de- 
velopment of  the  gonimic  substance;  (2), 
Through  self -division;  and  (8),  Through  a 
seed  or  bud-like  structure. 

The  first  mode  of  development,  which  is 
easily  to  be  observed  in  the  lower  algsB,  has 
not  yet  been  certainly  proved  in  the  case  of 
diatoms,  though  many  things  are  known 
which  point  thereto. 

The  propagation  tJirough  self  division  is, 
however,  universaL  As  ah*eady  observed, 
it  shows  itself  under  the  siliceous  skin-hull 
stretching  along  the  length  of  the  indi- 
vidual, while  the  inner  space  separates  itself 
into  two  parts,  through  the  formation  of 
two  partition  walls,  standing  close  to  each 
other,  and  the  endochrome  is  also  divided 
lengthwise.  This  division  is  either  perfed. 
(divisio  perfeda)  when  the  new  formed  in- 
dividuals after  full  secretion,  separate  them- 
selves, and  each  one  develops  itself  ihreely 
further,  or,  it  is  imperfect  (divisio  imper- 
fecta)   when  the  new    formed  individuals 

•The  method  employed  by  astronomers  to 
measure  the  ampliflcation,  drives  accurate  results, 
in  consequence  of  the  almost  absolute  invariabil- 
ity of  the  ancle  subtended  by  the  ima^e. 
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after  their  completion,  are  united  to  the 
partition  walls,  often  by  the  help  of  the 
siliceous  outside  skin,  or,  through  secreted 
gelatinous  substance,  as  in  Fragilaria,  Me- 
losira,  Diatoma,  eto. 

From  this  last  method  of  propagation, 
follows  the  uniting  of  many  individuals  into 
a  common  whole,  which  is  according  to  the 
shape  of  the  different  bodies,  either  ribbon- 
like (Fragilaria),  beaded  or  conferya-like 
(Melosira),  chain-like  (Diatoma,  Biddulphia, 
Grammatophora),  or  fan-shaped,  (Sjnedra, 
Gomphonema,  Bhjpidophora,  Licmophora). 

Seed  or  bud'like  forms  (Spermatia),  appear 
among  congregated  individuals,  and  prove 
that  the  single  bodies  have  a  real  cell  life, 
like  the  cells  of  the  lower  vegetables,  which 
also  change  themselves  to  such  forms. 
These  seed  or  bud  formations,  had  already 
been  observed  by  me  in  the  year  1830,  in 
Melosira,  and  also  in  my  Synopsis  Dlatom- 
earum.  Tab.  5,"  f.  68*,  had  been  figured  in 
Melosira  Orichalcea,  I  have  not  only  ob- 
served them  form  anew  every  year  in  the 
same  manner,  but  have  also  found  them  in 
other  species  of  this  genus,  and  I  have  rep- 
resented them  in  Tab.  ii,  fig.  10  in  Melosira 
vnrians,  and  in  Tab.  xxL  fig.  5  b,  in  Melosira 
Salina,  /?.  Caticotetiain.  They  distinguish 
themselves  here  through  a  greater  swelling 
from  the  remainder  of  the  filament,  and  are 
in  this,  similar  to  the  swollen  confervsB 
cells  of  the  genus  CEdogonium  among  the 
algse. 

In  addition,  I  have  observed  seed-like 
forms  in  Scliizonema  tenue  (Tab.  xxiii,  f.  (2), 
2  a)  and  in  several  species  of  the  genus  Mi- 
cromega  (Tab.  xxv.  (5)  3*,  and  (8)  7*,  Tab. 
xxvii,  (11)  4  a.  Tab.  xxviii,  1-2).  In  the 
former  they  appear  on  the  tube,  and  are 
similar  exactiy  to  the  fruit  of  the  Yaucheri^e; 
in  the  latter  tiiey  are  found  in  the  substance 
of  the  cartilaginous  mass,  and  their  forma- 
tion out  of  the  included  naviculese,  allows  it- 
self to  be  exactly  followed  through  all  de- 
grees of  development;  but,  with  the  excep- 
tion of  Schizonema  tenue,  their  development 
into  new  individuals  has  not  yet  been  ob- 
served.* 

*  Many  siaoe  Kutzing  bavd  mistaken  these  for 


The  last  named  fruit-organs  of  the  higher 
diatomaceaB  are  not  enclosed  by  a  siliceous 
shell,  but  by  a  gelatinous  skin,  which  can 
be  burned,  and  is  the  same  material  as  that 
which  forms  the  tubes;  their  contents  are 
kernel-like,  similar  to  algSB  seeds,  and  more 
will  be  given  concerning  them,  when  treat- 
ing of  the  respective  genera. 

(c). — Motions  of  the  Diatoms, 

The  movements  of  simple,  free  diatoms, 
are  always  to  be  observed  in  the  examina- 
tion of  recent,  living  individuals;  these  mo- 
tions continue  so  long  as  the  bodies  are  free; 
but,  as  soon  as  they  cohere,  the  motions 
cease.  The  movements  are  slow,  but  pow- 
erful, so  that  small  objects  in  the  way,  are 
pushed  aside.  The  motion  is  generally  in 
a  straight  line,  though  often  the  littie  bodies 
turn,  and  take  other  directions.  Ehren- 
berg  has  given,  in  the  case  of  some  of  the 
large  naviculese,  as  the  organ  of  motion,  an 
undivided,  fleshy  (?)  sole-like  foot,  which 
spreads  f^r  from  the  central  opening,  but 
lies  close  to  the  shell,  which  I,  however, 
could  not  detect,*  after  diligent  and  dose 
examination.  Still  more  remarkable  are 
the  quickly  moving  ciU»  which  Ehrenberg 
has  observed  and  figured  in  the  case  of 
Surirella  gemma.  I  have  copied  this  fig^*e 
after  Ehrenberg  in  Tab.  vii.  1  11  o.  Ehren- 
berg observed  this  form  near  Cuxhaven, 
and  he  says  in  his  book,  '*  On  yet  Numerous 
Still  Living  Species  of  Animals  of  the  Chalk- 
Formation  "  p.  23,  as  follows  about  it  ''In- 
stead of  a  snail,  foot  formed  sole,  spreading 
itself,  long  fine  threads  were  standing  out 
(which  the  animal  voluntarily,  slowly  short- 
ened or  lengthened,  or  drew  entirely  back) 
where  the  ribs  or  cross  lines  of  the  frustulee 
met  the  smooth  edge  of  the  same;  an  animal 
l-18th  of  a  line  long,  had  as  many  as  24  for 
each  side  of  the  two  plates,  and  therefore 
96  of  such  thread-like  organs  of  motion,  and 
also  in  front,  on  the  broad  face,  four  could 
be  seen.    Whether  these  organs  are  only 

seed  fferms  of  the  diatoms.  The  swollen  cells 
of  Melosira  as  represented  by  Eutzing.  and  pos- 
sibly those  of  Schiz.  tenue,  are  no  doubt  sporan- 
erial ;  the  others  are  more  than  doubtful,— IVana. 

•  We  may  add,  and  no  one  else  has  over  seen,— 
Trans, 
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snperflnoxis  threads  (oini)  at  the  side  of  a 
narrow  sole,  as  the  other  navionlesB  haye  it, 
I  oonld  not  decida  Length  openings,  and  a 
middle  opening  on  the  broad  face  of  the 
fmstule  do  not  exist,  but  more  than  six,  up 
to  ninety-six  openings  for  the  oixri  appear 
visible."* 

After  these  commnnioations  it  may  now 
be  neoessary  to  enter  more  closely  on  the 
question, 
(d), — Are  the  DiaUwu  pkmia  or  Animate  f 

And  to  preaent  the  reasons /or  or  against  the 

one  opinion  or  the  other. 

The  following  statements  of  Ehrenberg 
speak  for  the  animal  nature. 

(1).  The  diatoms  possess,  in  part,  a  pe- 
culiar, independent  movement,  which  is 
produced  by  special  organs  of  motion. 

(2).  Many  diatoms  have  at  the  middle  in 
side  view  (Nebenseito)  an  opening  around 
which  small  round  bodies  arrange  them- 
selves, and  which,  like  the  stomaoh-ceUs  of 
many  of  the  infusoria,  are  colored  blue  by 
indigo  difitised  in  water,  and  therefore  may 
be  taken  for  stomachs. 

(3).  The  shell  of  many  diatoms  reminds 
one  through  its  structure  and  formation  of 
the  gasteropods  and  similar  molluscs,  f 

Concerning  (1),  it  is  to  be  remarked  that 
independent  motions  occur  also  in  the 
lower  plant  formations,  which  are  likewise 
produced  by  peculiar  brush-like  organs  of 
motion.  I  here  recollect  the  excellent  ob- 
servations of  linger  on  Yaucheria  clavata, 
**  The  plant  at  the  moment  of  becoming  an 
animal,"  Vienna,  1843.  He  observed  brushes 
on  the  young  Yaucheria  germs,  which, 
through  their  motion,  caused  a  movement 
of  the  germs;  and  again  of  the  very  careful 
and  minute  observations  of  Yon  Flotow  (On 
Haematococcus  pluviaUs,  in  the  '*Nova. 
Acta  Acad.  Caes.  Leop.  Cur.  Nat.  Cur.," 
vol.  XX.,  Ser.  ii,    p.    413-^92,)   which  are 


*  It  is  scarcely  necessary  to  remark  that  these 
throads  (cirri)  seen  by  Ehrenberg.  were  fuDcroid 
growths,  and  not  onsrans  of  locomotion.— 2V*an«. 

tOther  reasons  which  Ehr.  (PoffurendorfTs  Anna- 
len  11..  vol.  8.  1836.  p.  IBS.)  has  adduced  besides 
these,  for  the  animal  nature  of  diatoms  {e.fg.,  self 
division),  deserve  no  further  notice,  since  they 
were  lonsraRo  set  aside  by  morR.reoent  observa- 
tions on  the  lower  alge. 


closely  allied  to  these  objects.  Lastly  . 
will  mention  my  own  observations,  adduced 
in  the  Phycologia  generalis,  concerning 
Ulothrix  Zonata  (p.  251,)  and  other  algsp 
forms,  which  show  that,  in  all  these  low 
oiganisms,  appearances  of  motion  occur 
which  cannot  be  distinguished  from  those 
of  infusoria. 

Therefore^  if  we  do  not  wish  to  transfer  a 
plant  to  the  animal  kingdom  because  it  has 
motions,  the  animal  nature  of  diatoms  is  by 
no  means  proved. 

Concerning  (2),  I  have  already  remarked 
regarding  the  so-called  stomach-cells,  men- 
tioned above,  that  a  coloring  of  these  ports 
by  indigo  is  possible,  also  by  mere  mechani- 
cal attraction.  The  supposition  that  they 
are  stomach-sacs,  appears  hazardous,  and 
the  more  so  as  these  parts,  very  often  do  not 
exist. 

As  for  (3),  the  Frustule  (Panzer)  has  in 
some  cases  by  its  structure  and  markings,  a 
similarity  with  the  shell  of  the  Molluscs, 
this,  however,  is  not  the  case  throughout, 
and  in  the  higher  families  of  plants  we  find 
cells  which  in  marking,  forms,  and  other 
relations,  present  similar  appearances. 

I  only  call  to  mind  the  manifold  forms  of 
pollen,  (See  Fritzsche  on  pollen  with  repre- 
sentations), where  also  the  edges,  spines, 
openings,  etc.,  are  not  wanting.  In  this 
respect,  therefore,  the  approaches  of  dia- 
toms to  decided  plant  structures  are  just  as 
great  as  to  those  of  animals. 

On  the  other  hand,  the  following  facts  de- 
clare for  their  vegetable  nature: 

(1).  The  great  similarity  of  the  com- 
pound forms  to  the  algSB,  and  their  growth 
through  self-division. 

There  are,  indeed,  compound  infusoria, 
e.g.,  Monad  colonies,  and  those  of  Polyps, 
but  the  former  are  themselves  very  question- 
ably animals,  and  the  latter  have  the  essen- 
tial difference  that  the  active  animal,  in  its 
habitation,  lives  free  towards  the  outside  and 
moves  itself  freely,  whereas,  the  Naviculese, 
EncyonemesB,  as  also  the  Schizonemese, 
MicromegesB  and  allied  genera,  grow  to- 
gether in  the  inner  substance;  yea,  form  it 
themselves,  like  cells  from  the  stem  of  a 
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plant,  and  y^^etaie  ezactlj  like  cells.  The 
individoalB  of  Himantidinm,  Fragilaria, 
MeloaiTB,  etc.,  are,  moreoyer,  united,  and 
incapable  of  animal  motiona. 

(2).  The  internal  soft  organic  parts  which 
I  haye  designated  as  gonimio  substance,  in 
their  chemical  constitution,  as  also  in  the 
relations  of  their  deyelopment,  possess  pe- 
culiarities, which  are  exactly  paralleled  by 
the  cell-contents  of  the  conferya-like  algsB. 

This  relation  shows  itself  most  clearly  in 
the  Genus  Melosira,  and  cognate  forms, 
which,  not  only  in  structure,  but  also  in  the 
chemical  identity  of  their  internal  sub- 
stance, (through  the  presence  of  Chlorophyl, 
occuning,  howeyer,  in  all  diatoms),  ally 
themselyes  closely  to  confenra  formations. 

(3).  The  formation  of  seed-yessek  or  fruit, 
in  the  mode  described  aboye,  occurs  in  like 
manner,  only  in  decided  algsB,  neyer  in  true 

(4).  The  diatoms,  and  especially  the  free 
moying  Nayiculeie,  giye  off  in  sunshine  a 
notable  quantity  of  oxygen,  like  all  decided 
plants.  The  production  of  oxygen  is  to  be 
noticed,  indeed,  in  the  case  of  the  green 
Monads,  andEuglensB,  but  this  proyes  noth- 
ing for  the  animal  nature  of  the  diatomacese, 
it  rather  makes  the  position  of  these  infus- 
oria as  i^TiiTnalw  a  yery  doubtful  one.  Beally , 
this  comparison  speaks  more  for  the  yegeta- 
ble  than  the  animal  nature  of  the  diatoms. 
Inasmuch,  however,  as  there  are  appear- 
ances, eyen  in  decided  plant  formations, 
which  remind  one  of  animal  nature,  there- 
fore both  obseryation  and  experience  sug- 
gest the  question,  whether  there  may  not  be 
organisms  which  unite  in  themselyes  both 
an  animal  and  vegetable  nature,  and  ap- 
proach the  one  or  the  other  of  these  two 
great  realms  of  nature,  according  to  the 
predominance  of  the  vegetable  over  the  ani- 
nud,  or  vice  versa  ? 

We  distinguish,  as  is  well  known,  three 
great  nature  kingdoms;  the  inorganic  (with 
only  chemical  actions) ;  the  vegetable,  and  the 
animal;  (both  with  organic  life.)  We  know 
that  inorganic  combinations  (and  therefore 
Bnbstances  belonging  to  the  inorganic  king- 
dom), occur  in  the  organic  or  organized  com- 


binations (in  plants  and  animals).  We  know 
that  inorganic  substances  are  employed  for 
the  building  up  of  organic  forms,  nay,  that 
they  are  even  (as  e.g.,  in  the  diatoms,  silice- 
ous oxide  for  the  formation  of  the  frustule) 
absolutely  necessaiy.  We  know  also,  that 
when  the  inorganic  (chemical)  combina- 
tions, obtain  the  upper  hand  in  an  organ- 
ism, the  latter  perishes.  While  it  is  true 
that  one  cannot  in  such  cases,  always  say 
that  this  or  that  organism  was  changed  into 
a  chemical  combination,  we  can  say  that  by 
the  inorganic  substance  which  developed 
itself  principally  in  it,  it  was  suppressed,  or 
retired.  Now,  when  such  appearances  oc- 
cur between  inorganic  and  organic  sub- 
stances, why  should  they  not  also  take  place 
between  animal  and  vegetable  formations  ? 
Why  should  not  the  animal  organic  sub- 
stance enter  into  combination  with  the 
vegetable,  and  form  an  organism  uniting 
the  nature  of  both,  just  as  phosphate  of 
lime  unites  with  animal  gelatine  in  bone  ? 
Does  not  the  supposition  of  the  association 
of  animal  and  vegetable  substances  appear 
more  natural  than  that  of  lime,  siliceous 
earth,  or  heavy  metallic  oxides,  etc.,  with 
organic  substance  ? 

For  this  reason,  I  think,  I  have  not  the 
slightest  cause  to  change  the  assertion  made 
some  time  ago  in  my  "  Phycologia,  '*  and  more 
recently  in  a  special  pamphlet,*  and  which  is 
likewise  supported  by  the  opinions  of  many 
eminent  men,  that  there  are  organisms  in 
which  the  animal  is  so  united  with  the 
vegetable  nature,  that  they  can  lead  now 
an  animal,  now  a  vegetable  life,  according 
to  the  predominant  development  of  the  ani- 
mal or  vegetable  nature  in  them,  without 
changing  their  original  form. 

According  to  this  view  we  must  accept 
three  different  substances  in  the  diatoms, 
viz: 

(1).  A  chemical  inorganic^  the  silica  which 
constitutes  the  frustule. 

(2).  An  orgftnic  svbstmux  with  vegetable  life, 
from  which  comes,  partly  the  gonimic  sub- 
stance, and  partly  the  slimy  and  jelly-like 

*  The  Sophists  and  Dlalectloians.  the  firreatest 
enemies  of  solentific  botany.  Nordhausen,  1844. 
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formations  constituting  the  structureless  |  Practice,  and  practice  only,  can  give  this 
and  common  cover  of  many  Naviculeae,  the ,  gkiU^  and  without  practice,  the  most  in- 
tubes  of  the  Schizonemeae,  and  the  stipes  of  |  telligent  perusal  of  the  most  explicit  di- 
the  adherent  forms,  (Achnanthes,  ^ompho- ■  ^.^^^.^^^^   ^^   ^,^^    y^^^  ^^^^     q^  ^^ 

nema,  e    .j         .       .  ^  .1.      .     1 7-     other  hand,  it  is  also  true  that  practice 

(3).  Afiorgcmtc  substance  wUh  (mtmal  life,  \  ,  .   ,.       .    ,        a     ^      m       i^ 

wliich  would  be  employed  in  the  formation  [  "^^^  ^«  «>  misdirected  as  to  tend  rather 
of  organs  of  motion.  !  ^  coi^finn  one  in  bad  habits,  than    to 

From  this  presentation  it  appears,   that ;  le*^  ^^  ^  continually  increasing  manipu- 


a  mutual  predominance,  and  manifestation 
of  the  animal  or  vegetable  relations  can  only 
occur  in  the  simplest,  lower  organisms,  and 
that  therefore  a  more  complex  organism 
must  determine  for  itself  distinct  plant  or 
animal  life,  and  so  we  find  decided  plants 
and  animals  only  in  the  higher  grades  of 
development. 

All  diatoms  in  their  complex  forms,  ap- 
pear as  decided  plant-formations,  only  the 
simplest  show  appearances  reminding  of 
the  infusoria,  in  this  resembling  all  lower 
plant  formations,  in  which  the  same  thing 

occurs. 

■  •  ■ 

The    Method   of  Using    Wide-Angled 

Objectives. 

BT  GEO.  E.  BLACKHAM,   M.D.,  F.B.M.S., 

TN  response  to  numerous  requests, 
among  them  one  from  the  Editor  of 
this  Journal,  I  propose  to  give  briefly  in 
this  paper  the  results  of  my  experience 
as  to  the  best  methods  of  using  objec- 
tives of  wide-angle. 

"While  I  do  not  at  all  assume  to  speaik 
ex  cathedra,  I  shall,  nevertheless,  for 
the  sake  of  brevity  and  directness,  put 
my  statements  in  a  somewhat  dogmatic 
form. 

I  may  say  at  once  that  I  recognise  the 
difficulty  of  giving  any  instructions  which 
shall  be  of  use  in  reference  to  the  best 
method  of  using  objective&  Manipula- 
tive skill  with  the  microscope  is  a  tiling 
of  comparatively  slow  growth  which  can 
only  be  attained  by  continuous,  careful 


lative  skilL  It  is  by  directing  practice 
into  the  proper  channel,  that  a  writer 
can  alone  hope  to  be  of  use,  and  it  is 
with  this  view  that  I  have  been  induced 
to  snatch  from  days  and  nights,  over- 
crowded with  business,  the  time  neces- 
sary to  prepare  this  paper  for  publica- 
tion. 

In  the  first  place  then,  let  me  begin  by 
saying  that  the  method  of  using  wide- 
angled  objectives  is  not,  as  seems  to  be 
assumed  by  many  not  familiar  with  them, 
athing^ui  generis  and  apart  from  the 
best  method  of  using  the  microscope  in 
general,  nor  is  it  exceedingly  abstruse 
and  difficult  Indeed,  it  may  be  said,  that 
even  for  the  beginner,  if  he  has  any 
skill  with  the  microscope  at  all,  it  is 
much  easier  to  obtain  as  good  results, 
yes,  and  better  results,  "with  wide-angled 
objectives  than  with  objectives  of  the 
same  nominal  focal  length  but  of  nar- 
rower aperture. 

To  obtain  the  best  results  of  which  any 
objective  is  capable,  is  a  matter  requiring 
patient  study  and  long  practice,  and  it 
will  be  found  that  after  the  best  results 
of  which  a  well  made  narrow-angled  ob- 
jective is  capable  have  been  obtained,  the 
same  amount  of  skill  will  give  better  re- 
sults with  a  wider  angled  objective,  and 
that  there  is  beyond  this,  a  field  into 
which  the  wide-angled  objective  gives, 
under  still  more  skilful  manipulation, 
free  entry,  and  from  which  the  narrower 


and  intelligent  practice,    by  which  tlie 

eye,  the  hand,  and  the  brain,  are  gradu-  angled  glass  is  from  its  very  construction 

dly  trained  to  act  in  unconscious  concert,  necessarily  excluded. 
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Sapposing,  then,  that  a  young  micro- 
scopist  has  determined  to  perfect  him- 
self in  the  use  of  the  best  modem  objec- 
tivesy  what  shall  he  do?  There  are 
several  important  preliminaries  to  be  at- 
tended to. 

1st.  He  mttst  have  really  wide-angled 
lense&  That  is,  lenses  that  will  not  only 
admit  and  transmit  a  pencil  of  light  of 
wide  angular  value,  but  which  can  also 
viilize  the  most  oblique  rays  which  they 
transmit.  This  is  important,  because 
there  are  many  glasses  by  good  makers 
in  the  market,  which  admit  rays  far  more 
oblique  than  they  can  utilize  for  the  for- 
mation of  a  well  defined  image,  and  these 
outside  rays,  so  far  from  adding  to  the 
yalue  of  the  glass,  are  a  positive  detri- 
ment, and  should  be  cut  off  by  appropri- 
ate diaphragma  These  glasses  are  usu- 
ally overrated  as  to  aperture,  and  this 
not  from  any  dishonesty  on  the  part  of 
the  makers,  but  from  a  false  and  absurd 
system  of  measurement,  in  which  the 
aperture  is  obtained  by  converting  the 
objective  into  a  telescope  and  viewing 
the  distant  image  of  a  candle  flame 
gradually  moved  around  the  periphery 
of  a  circle  of  which  the  focal  point  of  the 
objective  is  the  centre.  This  plan  gives 
(approximately)  the  angle  fcyr  admis- 
sion of  light,  and  the  objective  is  honestly, 
but  wrongly,  marked  accordingly. 

If,  now,  one  of  these  objectives  is 
focused  on  some  appropriate  object,  and 
illuminated  with  a  small  narrow  flame 
which  is  then  moved  around  the  object 
as  a  centre,  and  the  image  of  the  object, 
not  the  distant  flame,  examined  with 
an  ordinary  eye-piece,  it  wiQ  be  found 
that  when  a  certain  degree  of  obliquity 
of  illumination  is  reached,  the  definition 
begins  to  fail,  but  that  considerably 
greater  obliquity  can  be  gained  before 
the  field  becomes  darkened,  the  image 


of  the  object  having  mean  time  become 
so  distorted,  as  to  be  almost  or  entirely 
unrecognizable.  The  point  where  defini- 
tion begins  to  fail  indicates  the  angular 
aperture  for  definition,  or  true  aperture  of 
the  lens,  and  the  point  where  the  field  be- 
comes darkened  the  aperture  for  admission 
of  light,  or  ihe  false  aperture  of  the  lens. 
In  properly  constructed  lenses  the  ex- 
treme angle  for  admission  of  light  and 
for  definition  are  almost  identical,  or  in 
other  words,  the  lens  does  not  transmit 
any  rays  which  it  cannot  utilize.  Such 
only  are  entitled  to  be  classed  as  first 
class  objectives,  and  it  is  of  such  lenses, 
whose  angles  are  wide  for  their  focal 
length,  that  I  propose  to  speak. 

It  may  be  well  here  to  indicate  what 
are  at  present,  classed  as  wide  angled 
lenses,  viz: — 1  inch  of  30®  and  upwards; 
^  of  75*^  and  upwards;  J  of  150°  and 
upwards;  all  these  being  air  angles,  and 
1-6,  1-10  etc.,  of  (infinitely  near)  180® 
air  angle,  or  82®  balsam  angle  and  up- 
wards. These  last,  of  course,  can  only  be 
immersion  lenses. 

2nd.  The  stand.  This  is  important, 
because  on  many  costly  stands  of  foreign 
make,  and  of  first  class  construction,  so 
far  as  workmanship  is  concerned,  it  is 
impossible  to  obtain  the  best  result  from 
wide-angled  objectives. 

The  stage  should  be  as  thin  as  possi- 
ble, consistent  with  sufficient  firmnesa 
A  thick  stage  will,  of  course,  prevent 
much  obliquity  of  illumination  direct 
from  the  mirror,  and  while  no  stage  can 
be  made  rigid  enough  to  resist  entirely 
the  effects  of  pressure  upon  it,  it  must  be 
remembered  that  no  great  weight  should 
ever  be  borne  upon  it,  the  weight  of  the 
ordinary  3  by  1  slide  being  very  slight, 
and  the  pressure  of  the  hand  of  a  skillful 
microscopist  being  almost  nil,  hence  the 
massive  stages  found  on    many  costly 
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stands  are  not  only  nseless  but  detri- 
mentaL  A  stage  1-3  of  an  inch  thick 
at  the  periphery,  and  beveled  to  a  knife 
edge  at  the  well  hole  in  the  centre  is 
amply  strong  for  any  legitimate  service. 
The  stage  should,  if  possible,  rotate  con- 
centrically with  the  optic  axis  of  the 
microscope  body. 

The  mirrors  should  be  both  plane  and 
concave,  and  be  capable  of  movement  in 
almost  any  direction,  and  should  be 
hung  so  as  to  swing  either  around  the 
object  as  a  centre,  or  as  nearly  so  as  pos- 
sible. The  double  jointed  arms  on  which 
some  mirrors  are  swung,  are  an  unmiti- 
gated nuisance,  and  almost  preclude  the 
possibihty  of  properly  manipulating  the 
mirror.  The  concave  mirror  should  be 
of  as  large  diameter  as  possible,  its  surface 
ground  to  a  ti-ue  spherical  curve  of  such 
radius  that,  by  means  of  a  movement  to 
and  from  the  stage,  either  parallel  or 
divergent  rays  falling  on  the  mirror  may 
be  accurately  focused  upon  the  object. 

The  body  of  the  microscope  should  be 
by  preference  monocular,  but  if  a  binocu- 
lar be  used,  care  must  be  taken  to  see 
that  the  fittings  for  the  prism  do  not  so 
reduce  the  opening  as  to  practically  act 
as  a  diaphragm  and  reduce  the  angle  of 
the  objective. 

A  fnend  whose  attention  I  called  to 
this  point,  found  that  a  diaphragm  in  the 
nose-piece  of  his  binocular  stand  did  so 
reduce  the  effective  angles  of  his  new 
lenses,  that  he  could  not  obtain  first- 
class  results.  He  had  the  nose-piece 
containing  the  Wenham  prism  made 
removable,  and  when  using  wide-angled 
objectives,  replaces  it  with  a  plain  one, 
having  a  clear  opening,  and  has  since 
had  no  trouble. 

3d.  The  Light, — A  narrow  pencil  of  light 
directed  upon  the  object  at  the  proper 
degree  of  obliquity,  gives  the  best  results. 


The  best  would  be  a  slender  pencil  of 
parallel  rays,  that  is,  this  would  be  best 
for  most  objects.  If  the  examination  is 
to  be  by  central  light,  then  all  oblique 
rays  should  be  cut  off  by  suitable  dia- 
phragms, and  if  by  oblique  light,  then 
all  rays  not  of  the  special  degree  of  ob- 
liquity employed  should  be  cut  oS, 

There  is  no  necessity  for  the  use  of  any 
of  the  various  forms  of  achromatic  conden- 
sers, the  best  results  can  be  obtained  far 
more  easily,  cheaply  and  certainly  with- 
out them,  than  with  them. 

Among  their  faults,  the  chief  are, 
that  they  are  never  absolutely  achrom- 
atic, and  that  they  give  too  wide  an 
angular  value  to  the  pencil  of  light  they 
condense  upon  the  object,  and  that  they 
are  costly. 

It  is  evident  that  if  we  are  to  use  so 
slender  a  pencil  of  light  it  must  be  of 
considerable  intensity.  The  direct  light 
of  the  sun  is  too  intense,  unless  admitted 
through  a  pin  hole  aperture,  as  in  C6L 
Woodward's  original  use  of  his  prisuL 
Used  in  this  way,  it  is  the  best  light  pos- 
sible, unless  it  be  sunlight  deprived  of 
most  of  its  heat,  and  rendered  mono- 
chromatic by  filtration  through  a  cell 
containing  a  solution  of  ammonio-sul- 
phate  of  copper.  Bltie  sunlight  thus 
obtained,  by  cancelling  chromatic  error, 
improves  the  work  of  the  best  objectives, 
and  often  enables  inferior  objectives  to 
i*e8olve  tests  far  beyond  their  power  by 
any  other  mode  of  illumination  which  I 
have  ever  tried.  The  electric  light,  the 
magnesium  hght,  and  the  various  forms 
of  hme  light,  promise  well  theoretically, 
but  I  have  never  tried  them  and  they 
are,  for  the  present,  at  least,  too  cum- 
brous, inconvenient  and  costiy,  for  ordi- 
nary use. 

Good  daylight  is  excellent,  if  admitted 
into  a  darkened  room  through  a  small 
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aperture,  bat  as  ordinarily  used,  the  dif- 
fased  light  in  the  room  is  apt  to  over- 
power that  received  through  the  micro- 
scope, and  to  render  fine  work  by  day- 
light almost  impossibla 

Of  all  artificial  lights,  that  of  a  good 
kerosene  lamp  is  at  once  the  best  and 
the  cheapest. 

The  lamp  should  hsXe  &Jlat  wick — not 
around  one  as  often  recommended, — 
hence,  the  student  lamp,  though  powerful 
and  convenient  in  some  ways,  is  not  the 
best.  A  common  bedroom  hand  lamp 
with  a  plain  straight  chimney  is  better; 
bat  best  of  all  is  the  mechanical  lamp,  in 
which  there  is  no  chimney,  to  cause  abera- 
tion  of  the  rays,  the  draft  being  sup- 
pUed  by  a  fan  run  by  clock-work.  There 
are  at  least  two  makes  in  the  market,  the 
best,  so  far  as  my  experience  goes,  being 
known  as  the  Hitchcock  lamp.  This 
gives  a  very  steady,  intense,  white  light, 
and  is  altogether  the  best  light  I  have 
ever  tried  for  general  use  with  the  mi- 
croscope, being  more  manageable  than 
daylight,  and  nearly  if  not  quite,  as 
good  in  other  respects. 

When  in  use  the  flame  may  be  turned 
qaite  low  and  the  edge  set  at  right 
angles  to  the  surface  of  the  mirror,  the 
object  being  not  to  obtain  a  large  quantity 
of  light,  but  a  sfnaU  pencil  of  considerable 
inlensUy,  It  will  often  be  found  useful 
to  cut  off  a  portion  of  the  reflecting  sur- 
face of  the  concave  mirror  by  means  of 
masks  of  dead  black  paper,  thus  securing 
smaller  angular  value  for  the  reflected 
cone  of  light 

Now,  having  secured  all  these  prelim- 
inaries, how  shall  we  proceed. 

Let  us  take,  first,  the  case  of  a  low 
power  objective,  say  a  1  inch  of  30*^,  and  an 
object,  say,  some  of  the  larger  infusoria, 
in  a  cell,  and  begin  our  examination  by 
central  light    Fladag  the  oli^ject  upon 


the  stage,  we  turn  the  wheel  of  dia- 
phragms so  that  the  largest  opening  is 
in  the  axis,  then  placing  the  lamp  directly 
in  front  or  to  the  left  side,  we  move  the 
miiTor  tiU  the  light  falls  on  the  object; 
then  using  the  concave  mirror,  we  move 
it  to  and  from  the  stage  till  a  picture  of 
the  Hght  is  formed  on  the  object     Then 
turn  the  wheel  of  diaphragms  till  a  smaller 
one  is  central,  and  move  it  some  distance 
trom  the  stage,  this  makes  the  angle  of 
the  cone  of  light,  having  the  aperture  in 
the  diaphragm  for  its  base,  and  the  object 
at  its  apex,   more   acute,  next  turn  the 
plane  mirror  uppermost,   and  then  put 
on  your  objective   and  lowest  eye-piece, 
and  proceed  to  the  examination  of  the 
object    If  the  light  is  too  bright,  use  a 
smaller  aperture  in  your  wheel  of  dia- 
phragms, if  not  bright  enough,  a  larger 
one.    You  can  then  gradually  increase 
the  power  of  your  eye-piece,  using  succes- 
sively the  lowest,   (2  inch  or  A),  the  1 
inch  or  B,  and  so  on  up  to  the  1-4  or  even 
1-6  inch  solid,  the  latter  giving  a  power  of 
600  diameters,  vdth  an  inch  objective.  If 
your  objective  is  a  good  one,  it  will  stand  it 
up  to  the  1-4  inch  solid  eye-piece  without 
material  deterioration  of  the  image,  but 
each  time  you  increase  the  power  of  your 
eye-piece,  you  should  have  to  increase 
the  illumination  of  the  object,  first  by 
using   larger  and    larger    apertures  in 
your  wheel  of  diaphragms,  and  when  that 
plan  is  exhausted,  by  reverting  to  a  small 
aperture  and  using  the  concave  mirror. 
I  say  you  should  have  to  increase  the  il- 
lumination because  if  you  do  not  find  this 
necessary,  it  is  evidence  that  you  had  too 
much  light  in  the  first  place,  and  this 
is  one  of  the  commonest  errors  of  begin- 
ners in  microscopy,  and,  indeed,  of  older 
microscopists,  who  are  beginning  to  use 
wide-angled  lenses,  and,  who  do  not  take 
into  consideration  the  fact  that  the  wide- 
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angled  lenses,  by  reason  of  their  wide 
angles,  give  a  much  brighter  image  with 
the  same  illumination  than  narrow-angled 
ones. 

For  oblique  light  the  process  is  practi- 
cally the  same,  except  that  the  lamp  should 
stand  to  the  left  of  the  microscope,  so 
that  the  mirror  can  be  manipulated  with 
the  right  hand.  Of  c6urse,  if  you  happen 
to  be  left-handed,  the  lamp  should  stand 
on  the  right 

So  much  for  the  method  of  using 
lenses  of  low  power  and  comjyaratively 
wide  angle;  now  as  to  immersion  lenses 
of  higher  power  and  the  widest  attain- 
able angles,  L  e.,  82^  balsam,  and  up- 
wards, 82°  balsam  being  equivalent  to 
infinitely  near  180°  air. 

Of  all  immersion  media  which  I  have 
tried,  good  extra  heavy  pure  glycerine  is 
the  best  Its  index  of  refraction  is  much 
nearer  to  that  of  glass  than  is  the  case 
with  water,  it  can  be  obtained  perfectly 
pure,  and  it  does  not  dry  up.  Its  index 
of  refraction  is  nearly  as  close  to  that  of 
glass  as  is  the  case  with  the  various  es- 
sential oils,  such  as  oil  of  cedar,  etc, 
etc.,  which  have  been  used;  it  does  not 
smell  badly,  does  not  run  so  freely,  and 
does  not  dissolve  balsam  and  various 
cements  as  oil  of  cedar  does.  It  is  also 
more  easily  obtained  good,  most  of  the 
oil  of  cedar  in  the  market  not  being  suit- 
able for  immersion  purposes. 

We  will  assume  then  that,  say,  an  im- 
mersion 1-6  of  95°  balsam  angle  is  to 
be  used  with  glycerine  immersion,  over, 
let  us  say,  a  difficult  object  mounted  in 
balsam. 

The  preliminary  steps  are  precisely 
like  those  used  with  the  one  inch  of  30°, 
except  that  the  front  of  the  lens  is  im- 
mersed in  a  drop  of  glycerine,  but  when 
we  come  to  use  very  oblique  hght,  it  is 
.rell  to  remove  the  wheel  of  diaphragms, 


and  all  sub-stage  apparatus,  except  the 
mirror,  and  cut  off  central  rays  by  means 
of  a  very  simple  and  inexpensive  device 
known  as  Smith's  Y-shaped  diaphragm. 
This  was  shown  to  me  by  Prof.  J.  R 
Smith,  now  of  Cleveland,  O.,  and  is,  I 
beheve,  his  invention.  It  is  simply  a 
piece  of  common  ferrotype  plate  clamped 
to  the  under  side  of  the  stage,  so  as  to 
cover  the  hole  in  the  centre,  and  leave 
the  edge  of  the  plate  towards  the  miiTor 
free.  The  free  edge  can  be  bent  down- 
wards to  any  desired  angle,  correspond- 
ing  to  the  position  of  the  mirror.  With 
this  simple  apparatus,  and  myTolles'  1-6 
of  95°  balsam  angle,  I  have  frequently 
gone  through  the  MoUer  balsam-mounted 
Probe-Platte,  resolving  every  diatom  on 
it,  using  light  from  a  common  kerosene 
hand-lamp,  reflected  from  the  concave 
mirror.  The  stage  on  my  microscope, 
is,  however,  specially  thin,  admitting 
light  up  to  80°  from  the  axi&  If  it  is 
desired  to  use  light  more  oblique  than 
the  stage  will  admit,  some  kind  of  con- 
trivance must  be  used  to  cancel  the  effect 
of  the  lower  side  of  the  slide,  for  even  if 
we  put  the  slide  on  the  lower  side  of  the 
stage,  and  then  send  in  the  most  obHque 
ray  possible,  that  is,  nearly  90°  from  the 
axis,  it  will  be  refracted  within  the  body 
of  the  glass  slide  to  about  41°  from  the 
axis.  Now,  if  we  attach  to  the  underside 
of  the  slide,  by  means  of  a  drop  of  gly- 
cerine, a  small  pnsm  of  glass  (commonly 
known  as  a  Woodward  prism)  of  such  an- 
gle that  one  of  its  faces  is  at  right  angles  to 
a  ray,  say,  45°  from  the  axis,  it  is  evident 
that  that  ray  falling  upon  the  face  of  the 
prism  as  a  normal,  will  not  be  refracted, 
but  will  pass  into  the  prism  and  through 
the  thin  film  of  glycerine  without  sensi- 
ble  refraction,  and  enter  the  body  of  the 
slide  and  reach  the  object  at  an  angle  of 
46°  £rjQ2Z)t  the  axis,  which  is  greater  than 
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the  limit  of  41^  from  the  axis,  to  which 
any  ray  proceeding  from  the  air  directly 
into  the  slide,  would  be  refracted. 

Still  better,  if  we  use  in  place  of  the 
prism,  a  much  older  device  of  Mr. 
Tolles,  that  is,  a  small  piano  convex  lens, 
of  such  thickness  that  the  slide  com- 
pletes the  hemisphere,  and  the  object  is 
in  the  centre  of  curvature,  then  any  ray 
proceeding  to  the  object  from  below  will 
strike  the  curved  surface  as  a  normal,  and 
proceed  to  the  object  without  refraction, 
the  principle  is  that  of  using  a  prism 
with  an  infinite  number  of  surfaces,  and 
by  this  means  we  can  obtain  illumination 
more  oblique  than  any  lens  yet  made 
can  utilize,  about  50^  from  the  axis  (in 
the  slide)  being  the  most  oblique  that 
will  be  likely  to  be  of  use  vdth  most,  even 
of  the  widest  angled  objectives  .yet 
made. 

It  will  probably  be  expected  that  some- 
thing should  be  said  here  in  reference 
to  the  adjustment  of  the  objective  for  dif- 
ferent cover  glasses,  etc.,  by  means  of 
the  screw  collar,  but  on  this  point,  un- 
fortunately, but  little  can  be  said,  though, 
of  course,  it  is  a  most  important  one,  and 
the  better  the  objective,  and  the  wider  its 
angle,  the  more  important  is  accurate 
adjustment.  Every  wide-angled  immer- 
sion objective  that  is  worth  having,  is  a 
separate  work  of  art,  and,  as  such,  has  an 
individuality  with  which  the  worker 
must  become  acquainted,  and  which  he 
must  learn  to  turn  to  his  advantage. 

None  of  these  lenses  which  I  have  seen 
are  perfectly  achromatic,  and  each  has  a 
special  wave  length  at  which  it  does  its 
best  In  Tolles',  and  Bausch  &  Lomb's, 
and  I  believe  in  Spencer's  lenses,  this  is 
between  the  blue  and  the  green,  but  the 
exact  shade  differs  with  different  lenses, 
and  must  be  found  by  experiment. 
My  plan  is  to  adjust  roughly  by  means  of 


the  tint  of  the  field,  then  to  bring  an 
object  into  the  fields  if  we  are  at  work  on 
the  probe  platte,  one  of  the  easier  dia- 
toms, say  Fleurosigma  Angvlaium,  ana 
focus  on  it  and  arrange  the  illumination  as 
accurately  as  possible,  and  then  with  the 
finger  and  thumb  of  the  left  hand,  turn 
the  correction  collar  of  the  objective 
backwards  and  forwards,  keeping  the  ob- 
ject in  focus  all  the  time  by  means  of 
the  forefinger  of  the  right  hand  on  the 
milled  head  of  the  fine  adjustment,  until 
the  best  effect  is  obtained.  An  occasional 
slight  change  in  the  position  of  the  mir- 
ror is  often  needed. 

In  all  these  manipulations,  deliberation 
and  care  are  needed,  and  the  patience 
of  the  beginner  will  often  be  sorely 
taxed,  but  let  him  remember  that  noth- 
ing worth  having  can  be  gotten  without 
trouble. 

It  will  often  be  difficult,  even  \7ith  the 
very  best  fine  adjustment  arrangements, 
(and  still  more  often  with  inferior  ones), 
to  get  the  objective  in  such  exact  focus 
as  to  show  to  the  best  advantage,  such 
very  difficult  objects  as,  say,  the  lines  on 
balsam  mounted  Amphipleura  Pdludda. 
The  plan  then  is  to  get  it  as  near  as  pos- 
sible, and  then  to  gi*asp  the  curve  arm 
of  the  microscope,  with  the  finger  and 
thumb,  and  to  exert  light  pressure  back- 
wards or  forwards  on  the  arm,  thus 
springing  it  and  carrying  the  body  of 
the  microscope  with  objective  and  eye- 
piece, nearer  to  or  farther  from  the  ob- 
ject. It  would  seem  almost  impossible 
to  spring  the  heavy  arm  of  a  large 
microscope  enough  to  do  any  good,  with- 
out exerting  a  dangerous  amount  of  force, 
but,  on  trial,  it  will  be  found  that  a  very 
light  pressure  is  ample,  and  that  this  is 
\h&  finest  of  fine  adjustments. 

A  shade  of  blackened  pasteboard,  with 
a  hole  in  it  to  slip  oyer  the  upx>er  end  of 
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the  body  of  the  microscope,  will  be  found 
BBefol  to  protect  the  eyes  from  extran- 
eous hght 

To  sum  up,  the  rules  for  using  the  best 
wide-angled  objectiyes  to  the  best  ad- 
vantage are: 

1st  Be  sure  you  have  good  objectiYes. 

2nd.  Be  sure  your  stand  is  not  so  con- 
structed as  to  defeat  your  objectives. 

3rd.  Have  a  good  light,  intense  in 
quality  rather  than  great  in  quantity. 

4th.  Take  great  care  in  the  arrange- 
ment of  your  mirror. 

5th.  Use  a  narrow  beam  of  light  at 
just  the  proper  obliquity  for  the  case  in 
hand,  and  exclude  all  other  light 

6th.  Don't  drown  out  your  details  and 
damage  your  eyes  by  an  excess  of  illum- 
ination. 

7th.  If  your  objective  is  .adjustable 
take  time  and  adjust  it  properly, 

8tL  Focus  accurately. 

9th.  Despise  not  small  details. 
10th.  Above  all  dorCt  be  in  a  hurry. 


own  use  at  no  expense,  and  thinking  that 
many  of  your  subscribers  might  desire  to 
do  the  same,  I  give  the  mode. 

Take  a  flat  cork.  Fig  1,  a  (mine  was 
from  a  large-mouthed  bottle),  cut  a  hole, 
b,  through  its  centre  large  enough  to  fit 
over  the  eye-piece  after  the  cap  has  been 
removed.  Just  below  the  hole  make  an 
incision,  e,  so  that  it  will  hold  a  thin  glass 
cover,  d,  at  an  angle  of  45^  I  use  a  cover 
I  of  an  inch  in  diameter. 


A  Cheap  and  Simple  Camera  for  the 

Microscope. 

THE  following  description  of  a  capital 
little  device  has  been  sent  to  us  by  Mr. 
T.  B.  Jennings.  Any  of  our  readers  can 
make  the  accessory  for  themselves.  Where 
the  eye-piece  is  not  furnished  with  a  cap, 
there  is  generally  a  milled  ring  whicli  is 
larger  than  the  tube  of  the  eye-piece. 
In  this  case  it  may  be  necessary  to  wind  a 
narrow  strip  of  paper  round  the  eye-piece 
so  as  to  make  it  of  equal  size  for,  at  least  a 
quarter  or  three-eighths  of  an  inch  from 
the  upper  end.    Mr.  Jennings  writes : 

Probably  there  is  nothing  that  will 
assist  the  student  in  microscopy  so  thor- 
oughly as  drawing  the  object,  as  he 
thereby  fixes  the  diflferent  parts  in  his 
mind. 

A  good  camera  lucida  is  too  expensive 
for  many  persons,  while  other  and  more 
necessary  accessories  are  being  purchased. 

Having  made  a  good  reflector  for  my 


Fig.  1.  Tig.  % 

CBBAP  CAMERA.  LUCmA. 

The  "  reflector  "  can  be  easily  removed 
y^en  not  in  use,  and  the  glass  readily 
taken  out  to  be  cleaned.  Fig.  2  is  a  side 
view. 

Microscopical  Societies. 

WE  shall  publish  at  an  early  day  a  list 
of  all  the  Microscopical  Societies  in 
the  country,  with  date  of  organization,  list 
of  officers,  etc.  The  secretaries  of  the  dif- 
ferent societies  will  confer  a  fovorupon  us 
and  will  do  good  service  to  the  micro- 
scopists  of  the  country,  if  they  will  send 
us  all  the  data  necessary  to  give  their  own 
society  a  place  in  the  list.  Give  name, 
date  of  organization,  names  of  officers, 
days  of  meeting,  and  such  other  facts  as 
may  be  deemed  important. 

We  shall  be  glad  to  receive  from  the 
secretaries  of  the  different  Societies  a  re- 
port of  their  transactions.  These  trans- 
actions we  publish  without  note  or  com- 
ment, and  in  full,  unless  they  contain 
matter  of  a  purely  personal  character, 
which  is  of  no  interest  to  the  general 
reader.  No  greater  service  can  be  ren- 
dered to  the  cause  of  microscopy  in  this 
country  than  the  publication  of  these 
transactions. 
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Tha  Journal  ai  an  AdTartiaing  Xadinm. 

An  advertiser  whose  letter  can  be  examined  at 
our  office  writes  us  as  follows:  "I  have  received 
several  letters  of  inguiry,  and  it  will  please  you  to 
know  that  though  I  have  had  advertisements  in 
other  journals  also,  eeery  letter  of  inquiry  refers 
to  the  Ambbigan  Journal  of  Micboscopx.  This 
<x)rtainly  demonstrates  the  value  of  the  journal  as 
an  advertiaing  medium." 

Another  very  extensive  advertiser  says:  "Wo 
have  advertised  in  several  other  journals,  but  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  together." 


Postponed. 

ALTHOUGH  we  give  twenty-eight 
closely  printed  pages  this  month, 
we  are  obliged  to  postpone  several  im- 
portant articles,  amongst  others  Prof. 
Eellicott's  paper  on  Argidus  StizostethiL 
We  have,  also,  an  extended  notice  of  re- 
cent catologues  of  Microscope  makers, 
which  we  have  been  obliged  to  hold 
over. 


The  Highest  Magnifying  Power  Ever 

Reached. 

A  LMOST  the  firat  question  asked  by 
"^  those  to  whom  a  microscope  is 
shown,  provided  they  are  not  familiar 
with  the  instrument  in  its  different  forms, 
is:  "How  much  does  it  magnify?"  and 
the  next  question  generally  is,  "  What  in 
the  highest  magnifying  power  made  ?*' 
and  even  to  those  who  have  a  general 
knowledge  of  the  subject,  the  question 
"  What  is  the  highest  magnifying  power 
that  has  ever  been  reached  ?"  is  one  of 
more  than  usual  interest  We  propose 
to  tell  what  we  know  about  the  subject, 
and  will  be  glad  to  hear  from  others  who 
have  additional  facts  within  their  know- 
ledge. 

Of  simple  microscopes,  we  suppose 
that  those  which  magnified  most,  (at  least 
so  far  as  any  record  exists),  were  the 
ones  sent  by  Di  Torre,  of  Naples,  to  the 
Eoyal  Society  of  England.  Goddington 
tells  us  in  his  "  Optics,"  that  one  of  them 
was  said  to  magnify  2,560  diameters, 
and  the  maker  claimed  that  he  had  been 
successful  in  using  it  But  Baker,  to 
whom  it  was  entrusted  for  examination 
and  report,  said  that  he  could  do  noth- 
ing with  it,  and  that  several  earnest  at- 
tempts to  use  it  had  seriously  injured  his 
sight.  It  is  more  than  likely,  that  the 
power  to  use  such  small  lenses  will  depend 
greatly  upon  the  conformation  of  the  eye 
of  the  observer,  and  Di  Torre  may  have 
had  exceptional  visual  organs. 

Of  compound  microscopes,  the  highest 
magnifying  power  reached,  so  far  as  we 
know,  is  100,000  diameters.  This  waK 
obtained  about  ten  years  ago,  by  Mr. 
Edward  Dickerson  of  this  city,  and  was 
publicly  exhibited  to  several  of  his 
I  friends  and  acquaintances.  The  New 
York  Sun  published  a  long  article  upon 
the  subject,  and  described  the  appear- 
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anoes  which  ordinary  objects,  magnified 
to  this  degree  might  be  supposed  to  pre- 
sent Thus,  a  single  haman  blood  cor- 
puscle, if  magnified  100,000  times,  would 
be  over  thirty  inches  in  diameter,  or 
the  size  of  a  small  cart  wheel.  A  hu- 
man hair,  seen  under  such  a  power, 
would,  riyal  in  appearance,  the  giant 
trees  of  California,  for  it  would  be 
over  forty  feet  in  diameter.  A  fly  would 
appear  as  a  inonster,  three-quarters  of  a 
mile  long,  and  the  claws  of  a  honey  bee, 
would  stretch  across  our  widest  streets 
and  clasp  the  houses  on  both  sides,  like 
huge  grappling  irons. 

This  style  of  writing, which  is  very  com- 
mon amongst  pseudo-scientific  writers, 
conveys  entirely  erroneous  ideas  as  to 
the  results  which  could  be  obtained  by 
such  power&  For  example,  it  would  be 
utterly  impossible  to  obtain  a  complete 
view  of  a  fly,  even  with  a  magnifying  power 
far  less  than  that  here  described;  a  small 
part  of  one  of  the  facets  of  the  fly's  eye, 
wovild  fill  the  whole  field  of  view,  so  that 
the  fly  itself  would  not  "appear"  at 
alL 

That  Mr.  Dickerson  did  obtain  a 
power  of  this  extent,  there  is,  we  believe, 
no  doubt,  but  as  may  easily  be  imagined, 
no  results  of  any  value  were  ever  obtained 
by  ii  The  power  was  obtained  in  the 
old  way,  carried,  however,  to  extremes. 
A  high  objective,  (a  fifteenth,  we  beUeve 
in  this  case),  a  high  eye-piece,  a  long 
tube,  and  an  amphfier.  The  furthest  it 
could  go  in  resolving  power,  was  the  P. 
Angulatumf  and  this  was  resolved  into 
(lots.  Photographs  and  models  of  the 
Angidatum  as  thus  seen  were  exhibited, 
but  the  photographs  were  not  made  by 
the  microscope,  but  were  from  drawings 
or  models.  Descriptions  of  the  wonders 
that  might  have  been  exhibited  were 
freely  quoted  in  the  daily  papers,  and  the 


echo  of  these  accounts  reverberated 
through  the  Scientific  press  of  Europe. 
But  of  so  little  real  value  were  the  actual 
results,  that,  although  aU  this  occurred 
only  ten  years  ago,  it  has  long  since 
been  forgotten. 

Of  the  magnifying  powers  used  by 
those  who  have  achieved  notable  results 
in  microscopy,  the  following  deserve 
notice: 

Raspail  carried  the  use  of  the  single 
microscope  as  far  as  it  could  go,  and  150 
to  200  diameters  was,  we  believe,  the 
limit  of  his  power.  His  remarks  upoo 
the  value  of  high  powers,  are  interesting 
and  instructive,  and  we  shall  recur  to 
them  again  before  long. 

The  highest  recorded  magnifying  pow- 
ers procured  by  means  of  compound  mi- 
croscopes are,  we  believe,  those  which 
have  been  used  by  Dr.  Beale.  He  has  em- 
ployed successfully,  a  magnifying  power 
of  10,000  diameters,  and  claims  that 
powers  lower  than  2,000  to  5,000  diame- 
ters are  insufficient  in  many  cases.  The 
objectives  used  by  Dr.  Beale  are  a  l-16th, 
a  l-25th,  a  l-50th,  and  a  l-80tk  He 
uses  long  draw-tubes  (24  inches,)  in  pre- 
ference to  high  eye-pieces,  and  he  does 
not  use  an  amplifier.  It  seems  to  us, 
however,  that  where  such  long  tubes  are 
used,  the  observer  should  use  an  ampli- 
fier, so  formed  as  to  correct  the  aberra- 
tions introduced,  unless  his  objectives 
have  been  specially  constructed  with  a 
view  to  the  employment  of  such  tubes. 

In  this  connection  an  interesting  ques- 
tion arises  in  regard  to  the  limit  of  mag- 
nifying power  that  may  be  obtained 
with  lenses  of  a  given  quality.  If  we 
wish  to  use  a  magnifying  power  of  10,- 
000  diameters,  is  it  best  to  use  a  1-lOth 
objective,  and  bring  up  the  power  with 
amplifiers  and  eye-pieces,  or  should  we 
use  say  a  l-25th,  with  eye-pieces  of  only 
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one-foaxth  the  power?  Another  question 
is:  To  what  extent  can  we  magnify  the 
object  when  we  use  second-class  objec- 
tives? In  other  words:  Suppose  we  are 
using  a  quarter-inch  objectiyey  of  fair  but 
not  first-class  quality,  can  we  see  more 
with  a  power  of  two  thousand  diameters, 
than  one  of  1,000  diameters?  Or,  in 
other  words : 

"With  what  power  can  we  see  most  of 
the  fine  details  of  an  object,  one  of  two 
thousand  diameters,  or,  one  of  one  thou- 
sand diameters  ?  "Will  the  increase  be- 
yond one  thousand  diameters  result  in 
such  deterioration  of  definition  as  will 
more  than  make  up  for  the  increased 
amplification  ? 


w 


Micromillimetres. 

]B  fiind  in  a  recent  number  of  the 
Medical  Becord,  a  letter  from 
Col.  J.  G.  Woodward,  M.  D.,  in  which  he 
gives  the  substance  of  lus  recent  testi- 
mony in  the  Hayden  case.  This  letter 
possesses  more  than  a  temporary  interest, 
and  we  shall  take  the  liberty  of  giving  it 
to  our  readers  in  our  next  issue.  In 
quoting  from  French  and  German 
writers,  Dr.  Woodward  is  frequently 
obliged  to  employ  the  term  fnicromilli- 
meire.  Our  readers  will  look  in  vain  in 
most  English  and  American  works  on 
the  microscope  for  an  explanation  of 
this  term,  and  it  is  not  found  in  Webster's 
Dictionary. 

It  signifies  the  1-lOOOth  of  a  millimetre, 
and  the  unit  and  its  name  were,  we 
believe,  first  suggested  by  Harting,  many 
years  ago.  Harting  also  suggested  the 
contraction  mmm.,  or  the  Greek  fi  as  the 
symbol  for  the  micromillimetre,  and  the 
term  and  its  symbol  are  frequently  used 
by  French  and  German  microscopists. 

About  ten  or  fifteen  yeara  ago,  how- 
ever, the  prefix  micro  came  into  general 


use  in  English  in  certain  departments  of 
physics,  and  here  it  had  an  entirely  dif- 
ferent signification,  as  it  denoted  the 
one  millionth  part  of  the  unit.  And  about 
five  years  ago  the  British  Association 
for  the  Advancement  of  Science  adopted 
this  signification  which  wajs  embodied  in 
the  report  of  the  Committee  on  the 
Selection  and  Nomenclature  of  Dyna- 
mical and  Electrical  Units.  As  this 
repoii;,  which  includes  the  relations  oi 
weights  and  measures  to  all  measurable 
quantities  —  mechanics,  hydrostatics, 
strain,  astronomy,  sound,  light,  heat, 
electricity,  magnetism,  etc.,  has  been 
adopted  unanimously  by  the  scientific 
men  of  Great  Britain,  and  has  also 
obtained  very  general  acceptance  amongst 
the  physicists  of  this  country,  the  prefix 
micro  vnll  undoubtedly  be  generally 
understood  to  mean  a  millionth  part, 
just  as  the  prefix  mega  means  a  million 
time&  It  will,  therefore,  be  a  very  imfor- 
tunate  thing  if  microscopists  retain  the 
word  ''  micromillimetre  "  in  the  sense  in 
which  it  was  used  by  Harting.  Such 
special  use  of  the  prefix  micro  will  give 
rise  to  endless  confusion  and  misimder- 
standing,  and  will  tend  to  separate  micro- 
scopists from  the  rest  of  the  scientific 
world — a  most  unfortunate  result.  And 
in  any  case  we  cannot  see  the  advantage 
which  is  claimed  for  such  a  term.  Cer- 
tainly the  expression  2  micromillimetres 
is  not  more  intelligible  than  .002  milli- 
metres. 

Amateur's  Hand-Book. 

nnO  saTC  disappointment,  it  may  be  well 
to  notify  our  readers  that  the 
"Workshop  Companion'*  contains  aU 
the  matter  that  is  found  in  the  *'  Ama- 
teur's Hand-Book."  Those,  therefore, who 
buy  the  "Workshop  Companion"  do 
not  need  the  "  Hand-Book." 
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Or.NKmtiSi's  Journal.-. - 

TN  a 'recent  issue,  we  sUited  t^at  Dr. 

liad  suspencled  pUbllC&fi^.  We  hasten 
to  announce  that  we  have  just  receiyed 
two  numbers  of  that  journal  filled  with 
the  usual  collection  of  excellent  matter. 
J>r.  PeUetan,  through  his  journal,  has 
done  good  service  to  the  cause  of  micro- 
scopy, and  we  trust  that  he  will  have 
abundant  success  with  it. 


■  •  • 


The  American  Society  of  Hicroscopists. 

A  FULL  report  of  the  proceedings  of 
^^^  this  society  at  its  meeting  at  Buf- 
falo, appears  in  this  journal  for  October, 
November,  and  Deccember,  1879.  The 
President's  address  is  given  in  full  as  well 
as  several  of  the  papers  read  at  the  meet- 
ing. 

%%• 

Volume  I.  Out  of  Print 

T7t7E  regret  to  be  obliged  to  announce 
that  Volume  One  of  the  American 

Journal  op  Microscopy  is  out  of  print, 
and  can  no  longer  be  furnished  to  clubs. 
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Cleaning  of  Slides  and  Thin  Covers. 

There  is,  perhaps,  nothing  bo  tedious  and 
disagreeable  in  microscopic  manipulationB, 
as  the  cleaning  of  slides  and  thin  covers, 
whether  they  be  new,  or  have  been  used 
before,  and  a  short  description  of  an  easy 
method  of  overcoming  the  difficulty,  I  have 
no  donbt,  will  be  acceptable  to  every  mi- ' 
croscopist.  When  new,  both  slides  and" 
covers,  are  more  or  less  greasy,  from  being 
handled  by  the  workmen,  grinding,  cut- 
ting and  packing  them,  and  no  amount  of 
mbbing  with  alcohol  will  remove  this  thin 
film  of  oil.  I,  therefore,  place  the  slides  for 
a  few  hours  in  the  following  solution: 

Bichromate  of  Potash,  2  oz. 

Sulphuric  Acid,  3  fl.  oz. 

Water,  25  fl.  oz. 
in  such  a  manner  that  the  brown  liquid 
covers  them  completely;  I  then  rinse  them 
xmder  the  tap,  and  stand  them  on  edge  on 
several  thicknesses  of  blotting  paper.  When 
dry,  they  are  chemically  clean,  and  require 
no  further  mbbing.    Before  mounting  on 


them,  the  dust  should  be  brushed  off  with 
a  camels-hair  brush. 

With  new  covers,  I  proceed  in  the  same 
manner,  placing  an  ounce  or  so  of  them 
in  a  wide-mouthed  vial,  covering  them 
with  the  cleaning  solution,  and  sliaking 
them  up  occasionally,  so  that  the  covers  be- 
come separated  from  each  other.  After 
three  or  four  hours,  I  pour  off  the  acid 
solution,  and  wash  the  covers  in  the  bottle 
with  water,  pouring  it  on  and  off,  until  the 
water  remains  colorless,  after  continued 
shaking  of  the  bottle.  When  wanted  for 
mounting,  a  cover  can  be  taken  out  of  the 
bottle  with  a  pair  of  forceps,  and  wiped 
dry  with  a  linen  rag.  Cleaning  covers  in 
this  way,  I  not  only  get  them  thorouglily 
clean,  but  also  breaJc  very  few  of  even  the 
thinnest. 

When  I  desire  to  clean  off  specimenn 
which  have  been  mounted,  either  in  balsam 
or  in  a  watery  medium,  so  as  to  eave  both 
the  cover  and  the  slide,  I  slightly  warm  the 
specimen  over  a  spirit  lamp,  and  push  the 
cover  with  a  pair  of  forceps  into  a  vessel 
containing  alcohol  and  hydrochloric  acid  in 
equal  proportions.  The  slide,  after  having 
scraped  off  the  balsam  or  cement  with  a 
knife,  I  drop  into  the  bichromate  of  potash 
solution,  in  which  they  must  remain  several 
days,  when  they  can  be  washed  under  the 
tap  and  dried  on  blotting  paper  like  new 
ones. 

Tlie  covers,  also,  are  left  a  few  days  in 
the  acid  alcohol,  and  ai«  then  transferred  to 
the  bichromate  of  potash  solution,  and 
treated  like  new  ones. 

C.   Sedjeb,   M.D. 


•  •  • 


<S!0«re!ei]Mr«p(ln»e. 


The  Editor  of  the  Axkbican  Joubnai<  or  Kicbo- 
8CDPY  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  oorrespondents.  In 
this  department  wo  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 


Further  of  the  Zeiss  Objectives. 

Ed,  Am,  Jour,  Microsccpt/. — ^You  very 
kindly  published  in  the  number  for  July, 
1878,  an  account  of  a  l-8th  oil  inunersion 
objective,  which  Carl  Zeiss,  of  Jena,  had 
then  recently  sent  to  me. 

You  will  recollect  that,  although  it  had 
on  its  first  reception,  proved  superior  to 
any  objective  I  had  hitherto  seen;  yet,  on 
being  subjected  to  the  most  careful  and 
ri^d  tests  by  many  of  the  most  eminent 
microscopists  in  the  country,  notably.  Pro- 
fessors H.  L.  and  J.  £.  Smith,  it  had  been 
reported  upon  by  them  as  not  fully  answer- 
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ing  their  expectations.  On  its  return  from 
its  jonmeyin^,  the  defect  had  become  so 
evident,  that!  retnmed  it  to  its  maker  for 
revision. 

On  inspection,  it  was  discoyered  that  a 
slight  defect  in  the  setting  had  permitted 
the  introduction  of  a  minute  quantity  of 
the  immersion  liquid;  which  had  gradually 
spread  over  the  front  lens  and  thus  gradu- 
ally impaired  the  performance  of  the  ob- 
jective. As  a  matter  of  simple  justice  to 
Mr.  Zeiss,  I  have  thought  it  but  right  to 
beg  of  you  to  make  this  explanation. 

Since  then,  I  have  received  from  the  same 
skilful  ma^er,  three  homogeneous  immer- 
sion— as  he  now  prefers  to  call  them — o^ ec- 
tives,  a  1-8,  1-12,  and  1-18.  Of  these,  I  will 
only  say  that  the  1-8  fully  justifies  the  state- 
ment I  made  with  regard  to  the  first  one. 
The  1-12  is,  I  believe  surpassed  by  no  ob- 
jective in  this  country,  as  Dr.  Woodward 
sajs,  that  it  is  fully  equal  to  the  museum 
1-12  of  Zeiss,  and  tiie  1-18  is  excelled,  if  at 
all,  by  the  1-12  idone. 

L.  M.  WnjiiB. 


TSAVSAonoirs  07  sooibtixs. 

NoTB.— It  win  aflbrd  ns  great  pleasure  to  pnUish  notes  of 
theTtansactions  of  any  of  our  Mtcroacopical  Societies.  ^  The 
limh«l  space  at  our  command  precludes  the  insertion  of 
k»gtbened  accounts  <^  mere  business  details.  We  wish  it 
also  to  be  distinctly  imderstood  that  these  reports  are  pub- 
lished as  received  from  the  Secretaries  of  the  different  Socie- 
ties, and  the  Journal  b  not  to  be  held  in  any  wise  responsible 
far  any  statements  contained  therein. 


Vew  TorlK  Mtotosoopleal  8oei«ty— The  Beg- 
Qltt  Meeting  was  held  Jtanunj  2, 1680.  Preddent 
Hyatt  in  the  ehiir.  Fourteen  memben  In  at- 
tendaaoe.  There  was  preeent,  m  a  Tialtor,  llr.  8. 
H.  Gage,  of  OomeU  University,  well  known  aa  an 
letiTe  woilber,  aa  well  aa  by  aome  of  hia  writinga. 
Among  theae,  hia  **  Laboratory  Notea  "  and  hia  ar- 
tlelea  on  the  **  Ampnlla  of  Vater,  and  the  Pancreatic 
Daefta  of  the  Domeatic  Oat^"  which  were  pnbllahed 
iQ  the  AmerUan  Quarteriff  Journal  of  Mieromsopy, 
He,  after  being  introduced  to  the  membera,  gave  a 
ihort  aeconnt  of  the  work  they  are  doing,  by  meana 
of  the  microaoope,  at  Gomdl.  He  atated,  that 
within  the  very  brief  time  to  which  the  atndent  ia 
limited  to  the  one  year,  of  which  a  yery  small  pro- 
portion of  his  time  can  be  devoted  to  tbeiie  stndies, 
tbst  the  most  they  can  do  in  that  way  is  to  give  the 
itadents  the  mdimentaiy  principles  in  the  uae  and 
'**MHng  of  the  microscope,  and  have  them  do  aome 
preparing  and  monnting  of  histological  and  other 
matter,  aimply  to  give  »  good  foundation  for  their 
ftitiire  gnidamM  and  practice.  Mr.  Hitchcock  gave 
a  abort  description  of  Prof.  Rogers*  micrometer 
ralifig  machine,  which  he  hsd  examined  when  at 
Waltham,  recently.  Exhibited  by  llr.  Hyatt :  The 
palate  or  tongue  of  the  common  black  marine  anail ; 

a  pretty  object,  to  which  he  called  attention^  show- 


mg  that  the  older  teeth  on  the  one  end  or  base  of 
the  tongue  were  wearing  oft,  while  new  ones  kepi 
growing  at  the  other  end,  and  were  very  aharp.  llr* 
Hitchcock  diatributed  to  the  members  some  sectiona 
of  petioles  of  the  Ifupkar  advena  (yellow  water  lily)» 
which  had  been  cut  and  sent  in  by  Dr.  Newcomer, 
of  Indianapolis,  Ind.  Mr.  W.  Wales  exhibited  .one 
of  Zentmayer's  new  Oentennial  Microscope  Btauds, 
with  some  recent  improTcments,  which  stand  is  so 
well  known  for  its  beauty  and  superiority  that  com« 
ment  would  be  superfluous. 

At  the  Annual  Election,  which  took  place  on 
January  18,  1880,  the  following  were  elected  aa 
officers  for  the  ensuing  year :  Bomyn  Hitchcock, 
President;  John  L.  Wall,  Vice  President;  W. H. 
Mead,  Bee.  Secretary ;  B.  Braman,  Oor.  Secretary ; 
W.  a  Hubbard,  Treaanrer ;  F.  M.  Deems,  Librarian 
and  Onrator ;  0.  S.  Shult^  James  Wamook,  DsTid 
Benson,  Auditors. 

The  Annual  Meeting  was  held  January  16, 188tK. 
President  Hyatt  in  the  dhair.  The  PresideBt  made 
his  annual  report,  stating,  among  other  tilings,  that 
the  Society  was  in  a  prosperous  condition.  After 
leaving  off  some  members  who  were  dropped  for 
arrearages,  the  Society  now  waa  made  up  of  83 
acUYe,  14  aasociate,  end  8  honorary  members,  with 
a  good  prospect  for  more  to  be  added  very  8oon> 
and  £rom  time  to  time.  Mr.  E.  C.  Bogert,  of  this 
dty,  was  proposed  as  an  actiTe  member.  After  con- 
siderable routine  bnainess  had  been  transacted,  the 
annual  reports  firom  the  officers  sulnnltted,  and 
amendments  to  Oonatitution,  etc,  had  been  passed, 
the  meeting  adjourned. 

Okas.  H.  Sbultz,  Beo«  Seoretaiy, 


MlemeeopieAl    Boeiely   of  IilTe>pool*-.The 

Eleventh  Annual  Meeting  of  this  Society  was  held 
at  the  Boyal  Inatitution,  on  Friday  evening,  January 
16, 1880.  Bev.  W.  H.  Dallinger,  Preaident,  in  the 
chair.  The  Honorary  Secretary  announced  the 
valuable  donation  from  Gol.  Woodward,  U.  S.  Army, 
Waahington,  an  honorary  member  of  the  Society, 
of  a  work  entitied  "  Medical  and  Surgical  Hlatory  of 
the  War  of  the  Bebellion,"  illnatrated  throughout 
with  enlarged  photographs  of  microscopic  objects. 
Bev.  W.  H.  Dallinger  and  Mr.  John  Abraham  were 
elected  Yice-Presidents  for  the  ensuing  year.  Mr* 
Isaac  0.  Thompson  was  re-elected  Honorary  Sec* 
rotary,  and  Mr.  W.  J.  Baker,  Honorary  Treasurer* 
The  following  names  were  added  to  the  committee  in 
place  of  Ave  who  retired  by  rotation,  via.:  Mr.  O. 
F.  Chantrell,  Dr.  Drjsdale,  Bev.  W.  Banister,  Mr.  T. 
0.  Byley,  and  Mr.  F.  T.  Paul,  F.B.G.8.  Several 
new  members  were  elected.  The  President  elect, 
Dr.  J.  Sibley  Hicks,  delivered  his  inaugural  address, 
choosing  for  his  subject  the  "  Embryology  of  the 
Lower  Vertebrates,**  with  special  reference  to  the 
development  of  chick.  He  pointed  out  the  striking 
similarity  which  exists  in  the  early  stages  of  de- 
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Telopment  in  aU  anffnaln.  After  deMiibing  ■ome 
of  tue  iiMMt  important  fefttarM  in  the  early  itages 
of  development  in  the  ehiok  up  to  «  period  when  it 
oonld  be  prepared  in  ita  entirety,  aa  a  transparent 
object  for  mioroaoopie  eiaminatton,  he  proceeded  to 
deaexibe  the  evolution  of  the  heart,  comparing  the 
▼ariooa  forma  that  organ  aaanmed  dniiiig  iia  grad- 
0*1  dcYelopment  in  the  embryooio  condition,  to  the 
adolt  heart  of  animals  of  a  lower  order,  commencing 
with  the  donal  veiael  of  the  Inaeot  and  gradoally 
aacending  to  the  incomplete  fonr^^hambeied  heart 
of  the  reptile.  The  addreas  wa«  iiloitrated  by 
means  of  akilAiUy  prepared diagrama.  Atitaoloie, 
on  the  motion  ol  Dr.  Garter,  A  hearty  TOte  of  thanka 
wu  aooorded  to  Dr.  Hioka. 


floetetr  «r  Omnktaa,  H.  J—. 

The  Annnnl  Meeting  waa  held  January  8.  Pieai- 
dent  A.  P.  Brown,  in  the  chair,  and  a  large  at- 
teodaDoe  of  membera. 

The  opening  boalneM  being  diapoaed  of,  the 
annnal  reporta  of  the  Senetary  and  lYeaaorer, 
Board  of  Managera,  and  Owntor  were  read,  giving 
fn  detaU  the  TarioBS  opentkma  of  the  Society  for 
the  paat  year.  The  Secretary  reporta  the  reoeipte 
aa  $911.99;  ezpenditiirea,  I90O.6O;  balance  in  hand, 
tll^withdae8,feea,etc.,aooraingtoiea.OO.  The 
memberahip  of  the  Sode^ia  86,  with  9  additional 
membera  eleeted  at  thia  meettng. 

The  Hanagera  reported  two  aooialreceptlona  and 
one  pabUo  exhibition  m  having  been  held,  the 
latter  a  grand  aUkir,  in  which  moat  of  the  optidans 
of  Philadelphia  and  the  West  Cheater  Mieroacopical 
Society  took  pari  The  aodety  have  attended  aa 
exhibitorB  three  Mioroecoploal  Soireea,  two  of  which 
were  at  the  Philadelphia  Academy  of  Sdenoe,  and 
one  at  West  Oheater,  Pa.  Two  scientific  lectarea, 
one  by  Bndolphns  Bingham,  and  one  by  Prof.  B.  F. 
Moody,  have  ao  far  been  given  this  season,  and  a 
Telephone  Goncert  by  Heber  Bobinaon,  with  ex- 
hibition of  objMta  tmder  gaa  microscope  by  Dr. 
Middleton  and  H.  8.  Fbrtlner,  following. 

Tlie  Presideniread  his  annual  addresa,  in  which 
he  reviewed  the  rise  and  progress  of  the  Society 
from  its  organisation  at  thehonseof  J.  L.  DeLaOonr, 
Esq.,  in  November,  1878,  to  the  present  time.  Start- 
ing oat  with  eighteen  members,  it  to-night  has  a 
roll  of  44,  with  a  local  habitation  comfortable  and 
commodioQB,  and  a  name  for  energy  and  good  works 
In  the  canse  of  sdenoe  biglily  creditable  for  ita  age 
and  membera.  The  liberality  of  lis  members  has 
ftamiabed  the  room  and  oontribated  ita  handsome 
and  vahiable  cabineta.  ^eir  tasto  has  adorned 
the  walls  with  works  of  art  and  the  pictures  of  emi- 
nent sdentista,  while  its  financial  aflkfrs  haTe  been 

so  admirably  oondncted  as  to  establish  it  on  a  firm 
baais  with  no  debta  to  annoy  or  embaraaa  ita  fhtore. 
The  membera,  both  active  and  contrflmting,  are 
entbnsiaetic,  and  the  progress  made  in  the  vanons 
departmento  of  microscopy  beyond  most  sanguine 


expectationa ;  the  co-operatiTc  principle  waa  adopted 
in  the  beginning  and  has  been  recogniaed  and  main- 
tained thronghont,  and  to  tlioae  prindplea  it  owes 
mnch  of  its  substantial  prosperity  and  present  con- 
dition. The  Sode^  waa  noi  intended  to  be  com- 
posed exdnsivelv  of  experts;  those,  to  be  sore,  are 
welcomed  and  desired,  aa  the  means  by  whksh  a 
knowledge  ot  natore  and  the  leasons  it  teaches  os 
may  be  more  widely  disseminated  to  onr  Ifss  in- 
formed aasodates.  to  enoonrage  and  instruct  the 
tyro  in  sdenoe,  and  to  render  the  ways  of  wisdom 
generally  attractive  and  intereetiDg  to  all  ao  blessed 
by  Providence  witb  education  to  comprehend. 
Memberahip  In  this  Sodety,  therefore,  does  not 
imply  i^  bigh  dome  of  scieutific  attainment,  any 
more  th*n  memDerahip  in  the  O.  U.  A.  M.  meani 
that  one  la  a  practical  mechanic  It  haa  a  higher 
signlfleance:  it  doea  meaa,  however,  thnt  the  per- 
eons  so  priTueged  are  cultured,  capable  of,  ana  as 
willing  K>  tanpart  their  knowledge  to  others,  as  they 
are  to  receive  inatruction  themselves  from  the  in- 
vestigattoa  of  natural  oUecta  wliich  surround  them, 
and  ttie  laws  by  which  tney  exiat;  or  that  they  are 
aeekera  after  Uttt  fountain  of  knowledge  which  in 
the  battle  of  Ufe  they  bave  been  demtved  of,  the 
waters  of  which  tend  only  to  refine  and  derate. 

Varkma  recommendationB  were  also  contained  in 
the  addreaa,  looking  to  the  fhture  usefbfaieas  and 
proaperity  of  the  Sodety,  which  will  be  discuaaedat 
the  next  regular  neetbg.  The  dection  resulted 
mainly  in  tne  re-election  of  the  dd  oflScera,  who 
are:  mddent.  Albeit  P.  Brown,  Ph.  O.;  Secretary, 
Joeeph  L.  De  £a  Conr:  Treasurer,  Louia  T.  Der- 
eusse ;  Managers,  C.  H.  Kain,  H.  S.  Fortiner.  Bobt 
Patterson;  Oarator,  Prof.  Edward  F.  Moody,  Ph. 
D.  Owing  to  the  amount  of  business  to  be  traos- 
acted  the  exhibition  of  objecta  vrasnot  aa  large  u 
usual,  the  most  noteworthy  bdng  a  specimen  ox  the 
larva  of  the  carpet  beetle  (Anthrenua  Lepidue)  by 
the  President,  and  spedmens  of  a  new  find  of 
di*tom  from  Oaraon  City.  Nevada,  by  0.  H.  Eaio, 
Eso.  On  January  22,  Dr.  Walter  M.  Jamea,  of 
Philadelphia,  waa  to  entertain  the  Sodety  with  an 
intereatuig  lecture^  "Dust,**  and  Uiustrato  the  sob- 
Ject  by  a  number  of  the  ftneat  microscopes. 


Kicdy  mounted  slides,  opaque,  of  the  coal-tar 
produota,  chemically  prepaied,  crystalline  in  form, 
showing  thdr  beautifDl  colore,  in  exchange  for 
other  well-mounted  material ;  chemical  name  and 
formuln  attached:  about  a  doaen  varieties  on  haod. 
F.  L.  Bardeen,  M.  D.,  80}  Mdgs  St.,  Bochester,  N.  T. 

Wanted,  OaUfomia  or  West  Coast  Alge.  for  At- 
lantic or  Weat  Coast  mounting.  Bev.  J.  D.  King, 
Edgartown,  Mass. 

Devonian,  upper  and  lower  eilurian,  carbonlfBrouB 
and  cretaceous  (fexas)  fossils,  glren  for  others; 
llsta  exchanged  :  tertiary  and  oretaceoua  spedes 
especially  desired.  Also  land  and  f^esh-water  shells, 
especially  of  the  family  UnionicUe^  and  minerals  for 
fosdls,  other  shells,  or  minerals.  Berlin  H.  Wright, 
Peon  zan,  N.  T.    Beference,  Ed.  thisJoumaL 

Wanted,  jparta  of  bndn  or  cord,  man,  supposed  to 
be  diseaaeo ;  win  give  mounted  elides  of  above,  or 
chdoe  of  numerona  hiatological  oreparations.  Bich- 
ard  H.  Lemmon,  M.  D.,  Castle  Oraig,  Campbell  Co., 
Ylrginia. 

Slides  mounted  from  injected  sheep^s  kidney, 
human  kidney  with  Brigktis  disease,  rat'a  Udney, 
rat*s  liTcr  and  others,  exchanged  for  mr  good  sod 
ifiteresting  riides.  C.  Blasdsle,  M.  D.,  Jeriobo, 
Queens  Co.,  New  Tork. 
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Argulus  Stizostethii,  N.  S. 

BY  PBOF.    D.   a    KRTJ.TCOTT,  BT7FFAL0,  N.  Y. 


ISHERMEN  accuB- 
tomed  to  take  the  Blue 
Pike,  SHzo^ethium  Sal- 
moneum  Jor.,  from  the 
Niagara  River  at  Buf- 
falo, have  at  different 
times  told  me,  in  an- 
swer to  inquiries  about 
"fish  lice,"  that  this 
fish,  during  midsum- 
mer, is  always  lousy. 
They  acooimt  for  it 
b}  ^aying,  that  when  the  water  is 
Wf  a  it  gets  too  lazy  to  take  food, 
th^t  it  then  gets  poor,  and  through 
its  inertness  becomes  infested  with  lice. 
After  giving  this  fish  especial  attention 
for  several  months,  I  conclude  that  the 
fishermen  are  correct,  so  far  as  the  habits 
of  the  pike  are  concerned,  and  it  was  not 
until  August  of  the  present  year  that  I 
found  the  creature  referred  to  by  my 
friends.  It  proves  to  be  an  Argvlus, 
and  considering  the  number  of  fish  of 
this  species  that  I  have  examined  ex- 
pressly to  discover  external  parasites, 
finding  none  until  this  time,  I  conclude 


that  they  are  at  least  not  common  at 
other  seasona  After  comparing  the 
parasite  with  such  species  as  are  known 
to  me,  with  all  species  described  in  North 
America,  and  with  such  European  forms 
as  can  be  obtained,  I  conclude  that  it 
has  not  been  described.  I  present  in 
this  paper  an  account  of  it  by  which  it 
may  be  recognized  in  the  future,  adding 
more  or  less  of  the  detailed  results  of 
my  observations  and  study  of  the  species. 
I  have  had  a  fairly  good  opportunity  to 
study  it,  as  I  have  had  numerous  living 
examples  of  both  sexes;  moreover,  it  is  a 
transparent  species  of  considerable  size. 
I  have  been  obliged  to  write  without  the 
privilege  of  the  monographs  of  Leydig 
and  Glaus  on  the  anatomy  of  these  forms, 
save  such  general  statements  and  con- 
clusions as  appear  in  our  manuals  and 
in  the  English  microscopical  journals. 
This  is  a  disadvantage,  the  only  compen- 
sation for  which  resides  in  the  fact  that 
my  paper  expresses  the  results  of  the 
independent  observations  of  an  observer 
without  predilection. 

The  figures  were  engraved  from  draw- 
ings made  under  the  camera  ludda,  and 
are  mostly  confined  to  illustrating  parts 
of  organization  peculiar  to  the  male.  As 
the  figures  most  commonly  met  with  in 
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our  books  are  of  the  female,  these  may 
on  that  account,  prove  to  be  more  useful 
to  the  readera  of  the  journal. 

The  parasite  occurs  iisuallj  on  the 
top  of  the  head  of  the  fish;  when  there 
are  several,  they  are,  as  a  rule,  huddled 
together,  often  in  heaps,  so  the  knife  may 
remove  a  number  at  once;  it  occurs  also 
on  the  fins;  none  have  been  found  in  the 
mouth  cavity.  During  August  and  the 
early  part  of  September,  I  took  a  good 
many  examples  of  the  fish,  scarcely  one 
of  which  was  without  one  or  more  of  the 
parasites;  some  gave  many,  twenty  were 
taken  from  one  lean  and  tormented 
host  I  have  taken  pains  to  examine 
other  sorts  of  fishes  taken  along  with 
these,  but  have  not  found  the  parasite  on 
any  other  species.  Still  when  put  into 
my  aquarium  with  a  small  specimen  of 
Lepidosteus  osseus  and  some  minnows, 
they  shortly  locate  on  them,  fastening,  as 
before,  to  the  head  and  fins  of  the  gar- 
pike,  but  to  any  part  of  the  minnows: 
these  latter  soon  die,  killed  apparently 
by  the  Argulus,  When  they  were  first 
put  into  the  trough,  the  small  fish 
would  pursue  and  catch  them,  but 
would  eject  them  with  a  suddenness 
and  a  queer  expression  of  frustration 
that  was  most  amusing;  in  a  few  min- 
utes Argulus  could  swim  about  un- 
molested by  the  minnows.  The  gar  also 
expressed  his  dislike  for  the  new  comers 
by  recoiling  in  evident  fear  from  one 
seen  approaching.  The  parasite  seems 
to  retain  its  hold  without  often  moving, 
e.g.,  a  large  female  fastened  to  the  end 
of  the  long  nose  of  a  gar,  where  it  clung 
for  several  days  despite  the  vigorous 
efforts  of  the  fish  to  dislodge  it.  I 
have  examples  of  another  species  in  my 
aquarium,  which  have  now  remained  at- 
tached to  the  same  spot  of  their  host 
for  two  weeks.    I  find  that  as  the  water 


of  the  river  gets  colder,  late  in  September 
and  along  into  October,  the  pikes  are  in 
better  condition — ^not  so  many  "razor 
backs'* — and  fewer  are  infested.  The 
fishermen  assure  me  that  after  "  frosts  ^ 
these  fish  get  fat,  and  then  no  lice  are 
found  on  them. 

The  aversion,  or  dread,  fishes  exhibit 
for  these  parasites,  the  fact  that  the  lean 
examples  of  the  blue  pike  are  the  ones 
principally  troubled,  and  that  the  min- 
nows supposed  to  have  been  killed  by 
them,  had  their  scales  removed  from 
places  where  the  parasite  had  been  at- 
tached, with  the  denuded  surface  in  some 
instances  congested,  may  point  to  the 
conclusion  by  Leydig,  viz:  that  the  pro- 
boscis, or  spicula,  is  a  poison  organ. 
(Siebold's  Com.  Anat,  329,  note). 

It  seems  quite  appropriate  that  the 
species,  if  unnamed,  should  bear  that  of 
the  fish  from  which  it  has  been  so  plen- 
tifully taken,  even  if  it  should  prove  to 
occur  on  other  hosts  of  different  genera; 
therefore,  I  propose  to  call  it  Argulus 

SnZOSTETHII. 

Size,  Length  of  adult,  male,  .33  to  .38 
of  an  inch;  length  of  abdomen  .12  of  an 
inch  (average);  length  of  female,  .45  to 
.55  of  an  inch;  length  of  abdomen,  .17  of 
an  inch,  (average).  Individuals  are  often 
taken  which  show  well  the  characteris- 
tics of  their  sex  that  are  not  above  one 
half  the  size  of  the  adult. 

Color.  The  males  and  immature  fe- 
males, are  nearly  colorless,  with  special 
organs  brown;  the  mature  females  have 
the  carapace,  legs  and  abdomen  pale 
pea-green,  the  upper  side  of  the  thorax 
rendered  quite  dark  by  many  oblong 
spots  in  the  integument;  these  appear  as 
the  eggs  begin  to  mature  in  the  ovaries. 
There  is  a  light  line  along  the  dorsum; 
under  side  of  thorax  rendered  white  by 
mass  of  ripening  eggs. 


JODBNil,  OP  MICROSCOPY. 


55 


The  carapace  is  broadly  ovate,  deeply 
«ordAte,  somewhat  more  rounded  in  the 
males.  In  the  females  it  barely  covers 
the  third  pair  of  natatorea,  in  tlie  male 
the  second  pair  only. 

The  abdomen  is  about  one  third  the 
entire  length,  divided  almost  half  its  en- 
tire length;  the  lobes  narrow,  subacute 
in  the  male,  apex  slightly  more  rounded 
in  the  female,  and  the  lobes  relatively 
broader.  At  the  bifurcation  on  the 
flpper  surface,  stand  two  prolonged 
tubercules  whose  rounded  terminations 
bear  five  hairs  each;  these  bodies  set 
backwards  and  outwards,  (Fig.  1,  L) 
The  surfaces  of  the  abdomen,  the  under 
surfaces  of  the  legs,  and  especially  the 
borders  of  the  shield,  are  beset  with 
pointed,  short  teeth. 

AnleniuB.  First  pair  two  (or  four) 
joloted,  the  basal  piece  seen  from  below 
triangular,  chitinous,  with  a  strong  hook 
on  the  inner  posterior  angle ;  second  joint 
chitinous,  ending  in  a  long  slender  hook 
tamed  downwards;  on  the  basal  part 
are  two  hooks;  a  little  beyond  the  mid- 
dle of  this  uncinate  part,  articulated  to 
its  upper  surface,  is  an  auxiliary  two- 
jointed  part,  (third  and  fourth  anteunal 
joints)  the  first  part  of  which  is  cylindri- 
cal, slightly  curved,  reaching  to  the  end 
of  the  terminal  hook  of  previous  joint  It 
bears  a  short  segment  which  terminates 
with  six  setse;  there  is  a  robust  seta  at 
the  articulations  of  these  pieces.  The 
second  antennee  are  four-jointed,  the 
haaal  joint  is  thick,  with  hook  at  base, 
the  second  joins  it  in  a  knee-like  joint  at 
right  angles,  the  last  three  pieces  succes- 
sively  diminish  in  size  and  length  with 
sette  at  the  articulations. 

Limbs.  The  £rst  pair  end  in  the  usual 
form  of  capping  disc;  thesecoud  arefive- 
jointed,  the  last  terminating  with  two 
hooks;  the  basal  joint  has  a  thick  cushion 


covered  with  setaceous  teeth.  There  a;-e 
three  stout  brown  t«eth  on  its  posterior 
margin ;  the  four  pairs  of  swimming  legs, 
or  natatores  are  also  of  the  usual  form; 
the  first,  second  and  third  are  each  three- 
jointed;  the  fourth,  two;  each  terminates 
with  fingers,  or  pinnuhe;  of  these  feath- 
ered oars  the  upper  ones  consist  each  of 
one  piece,  the  lower  one  of  the  first  pair 
is  three-jointed,  the  two  end  ones  are  short, 
cylindrical,  without  plumes,  the  final  one 
bears  three  pointed  pieces  which  seem 
to  act  as  pincers;  the  lower  finger  of 
second  pair  is  undivided;  those  of  the  last 
two  pairs  ai-e  two-joiuled,  the  articula- 
tion being  near  the  middle.  Thf.re  are 
no  recurved  pinnuke  on  any  of  the  nata- 
tores.    In  the  male,  the  outer   divisions 
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of  the  third  and  fourth,  and  the  middle 
one  of  the  second  pairs  of  natatores, 
cari7  distinctive  sexual  appendagea  I 
describe  them  as  follows:  That  of  the 
fourth  pair  (Fig.  2)  consists  first  of  a 
robust  brown  body,  (h)  arising  from  the 
front  margin  at  outer  angle;  it  turns 
downwards  and  obliquely  forwards;  it  is 
almost  oppH>sed  by  a  second  similar,  but 
colorless  organ,  (g),  arising  from  the 
same  mai^in;  there  is  a  tiiird  piece,  a 
chitinous  tooth  (n)  springing  from  lower 
border,  pointing  towu^  the  first  men- 
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tioned  organ;  this  organ  (h)  has  iia  exa- 
iace  covered  by  scale  like  elevations. 
liiB  third  pair  have  special  parta  on  both 
the  inferior  and  saperior  surfaces.  In 
the  median  line  on  the  sternal  face  of  the 
segment  bearing  this  pair,  is  a  chitinoos 
ridge  wbicb  sends  lateral  branches  to 
the  liabe ;  on  the  basal  joint  this  ridge  is 
prolonged  into  a  blont  tooth  which  is  met 
by  a  similar  one  on  the  sncceediag 
ment;  these  seem  to  prevent  the  limb 
from  being  bent  downwards  at  this  ar- 
ticulation. The  vrhole  npper  sorfoce  of 
the  last  segment  is  occupied  hj  a  com- 
plicated set  of  organs  (Fig.  3 };  on  the  an- 
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tenor  border  are,  three  fleshy  protuber- 
ences  directed  obliquely  outwnrds  (e); 
at  the  base  of  the  first  of  these,  is  a 
pointed  brown  piece;  just  back  of  it 
another  similar  part  (h) ;  in  front  of  this, 
and  back  of  the  flrst  and  second  pro- 
tuberences  is  a  deep  cavity  (p),  which 
may  be  traced  beneath  h;  posteriorly  to 
p,  stand  two  clavate  bodies  (b,  b) ;  fore- 
shortened in  the  figure  as  they  stand 
vertically,  they  arise  from  a  common 
base  and  can  be  approached  like  the 
blades  of  pliers.  They  are  apparently 
clasping  organs;  the  surface  is  similar  to 
that  of  h.  Fig.  2.  Back  of  these  is  a  blunt 
fleshy  piece  directed  back  (a),  at  its  base 
tl'ereisanothertnmedfront(g).  Thesor- 
faoe  of  the  organs  represented  at  a,  e,  g, 
and  the  general  surface  of  the  segment  are 


clothed  vrith  short  stiffhairs.  The  organ 
of  the  second  pair  occupies  the  lower  sur- 
foce  of  the  middle  segment;  it  projects 
back  beyond  its  posterior  margin;  it  is  a 
fleshy  body,  ite  surface  clothed  with  seta- 
ceous teeth,  it  can  be,  at  least,  nearly 
closed  hand-like  by  the  approach  of  ite 
extremities,  (Fig.  4.)     On  the  basal  part 
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of  the  last  pair,  are  heel-like  organs, 
larger  in  the  female  than  in  the  male. 
Whatever  office  besides  they  may  per^ 
form,  they  are  nsed  by  the  female  to 
place  her  eggs  in  order,  when  they  are 
left  to  the  warmth  of  rocks  and  water  for 
incubation.  The  pointed  "  narrow  lam- 
"  at  the  base  of  these  organs  in 
female  of  other  ^>ecies,  are  wanting  in 
thia    There  is  a  capitete  papiQa  situ- 

.ted  in  the  median  line  at  the  termina- 
tion of  the  thorax  of  the  male. 

In  the  basal  part  of  each  abdominal 
lobe  is  a  well  marked  brown  sexual  body 
(Fig.  1,  t.)  In  the  female  they  are 
small  egg-shaped  vesicles  (apermatheoe). 
In  the  male,  they  are  long  cylindrical 
sacs,  (testes),  pointed  at  tiieir  upper  ex- 
tremity, rendered  conspicuous  to  the 
eye  by  brown  spote  in  the  tissues  of 
the  sac  Under  a  considerable  magni- 
fying power  they  appear  striated  in 
the  direction  of  their  length.  In  the 
back  of  the  male,  in  the  noteh  of  the 
carapex,  is  another  distinct  brown  ovoid 
organ,  (seminal  vesicle);  there  are  tubes 
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(ductus  deferens)  of  same  color  extend* 
ingfrom  its  anterior  extremity  to  vesi- 
cles (accessory  glands  ?)  of  irregular 
form  situated  in  the  last  thoracic  seg- 
ment near  the  insertion  of  the  last 
natatores,  concealed  by  the  muscles 
moying  these  Umbs ;  the  abdominal 
sacs  communicate  with  the  same;  this 
dorsal  body  and  its  lateral  prolongations 
<^n  exhibit  peristaltic  movements  (Fig. 
1,  X.)  The  three  organs  last  mentioned, 
after  the  death  of  the  Argultis,  often 
change  their  color  to  light  purple.  These 
bodies  are  easily  removed  by  the  dissect- 
ing needle.  When  thus  removed  and 
crashed  under  the  cover  glass,  there 
exude  a  fine  granular  matter  and  hosts 
of  spermatozoa.  These  latter  are  enor- 
mously long  rods,  or  threads.  I  can 
make  out  no  distinctive  characters,  ex- 
cept that  one  end  is  possibly  coarser 
than  the  other.  Those  fix>m  the  sacs 
and  dorsal  body  of  the  male  are  in  some 
examples,  as  a  rule,  coiled  into  rings, 
.0008  of  an  inch  in  diameter.  In  a  few 
instances  I  have  seen  the  coils — ^from  the 
dorsal  vesicle — ^in  motion,  slowly  uncoil- 
ing and  again  coiling,  or  the  coil  turn- 
ing about.  When,  the  fluid  dries  on  the 
slide,  the  coils  appear  invariably  to  un 
wind.  Those  from  the  spermathecae  of 
female  I  have  always  found  unrolled. 

The  spherical  ova  are  placed  in  irregu- 
lar patches  of  single  layers,  glued  to  sup- 
ports by  a  frothy  cement.  They  are  at 
first  white,  changing  to  yellow,  in  from 
two  to  six  days.  They  measure  .016  of 
an  inch  in  diameter.  They  hatch  after 
sixty-eight  days  incubation 

With  regard  to  the  union  of  the  sexes, 
I  have  to  say  that  tbe  statements  of 
authors  to  be  found  in  our  manuals  and 
Zoological  dictionaries,  have  been  in 
great  part  verified,  still,  I  can  not  in  the 
least  reduce  the  hiatus  as  to  the  real 


office  of  the  several  complex  auxiliary  or- 
gans of  the  male  natatoresT  I  have  at 
different  times  seen  the  spermatic  fila^ 
ments  entangled  among  the  bristles  and 
parts  of  these  organs.  While  the  male 
remains  fastened  to  the  carapace  of  the 
female  with  his  sucking  feet,  he  con- 
tinues at  intervals  to  bring  into  con- 
tact these  organs.  Copulation  is  accom- 
pHshed  by  passing  the  third  and  fourth 
natatores  beneath  the  base  of  the  abdo- 
men. 

In  regard  to  the  circulation,  I  can 
verify  what  may  be  found  stated  by  vari- 
ous observers,  at  least,  that  pertaining  to 
the  streams  to  eyes,  antennae,  limbs  and 
carapace,  but  I  find  less  definite  obser- 
vations relating  to  that  pai*t  that  may  be 
called  truly  vesicular.  I  have  indicated 
in  Fig.  5,  the  organs  which  appear  to 
me  to  control  said  cii'culution  In  the 
figure,  d,  is  the  dorsal  vessel,  a  tube  of 
uniform  diameter  until  it  reaches  a  point 
a  short  distance  back  of  the  brain  where 
it  is  constricted  to  one-half  or  one-third 
its  general  size;  v  and  v^  represent  two 
positions  of  a  thick  membrane  which 
moves  with  every  pulse  from  position  v 
to  V*,  and  return;  x  and  x*  are  valves, 
they  seem  to  me  to  be  mere  pouches,  but 
I  am  undecided  as  to  their  true  nature; 
the  arrows  indicate  the  direction  of  the 
blood  currents.  These  are  as  follows: 
When  the  pulsating  membrane  is  at  v, 
currents  pass  into  the  space  in  front  of 
it,  from  the  lateral  or  border  cun*ents  of 
the  abdomen,  through  the  valves  x  and 
x';  as  the  membrane  moves  to  v'  these 
close  and  the  blood  is  forced  along  the 
dorsal  tube;  there  is,  also,  an  isochronal 
dilation  posterior  to  v  of  a  vessel  that 
is  deeper  in  the  tissues,  and  receives  the 
blood  coming  from  the  body;  this  ab- 
dominal vessel  (a)  divides  at  the  division 
of  the  abdomen,  it  also  sends  lateral  divis- 
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ions  across  the  under  sarfaoe  of  the  lobes 
to  the  marginal  streama  The  presence 
and  action  of  the  valves  at  x  and  x',  may 
be  seen  to  the  best  advantage  when  the 
Argulus  is  under  sufficient  pressure  to 
just  prevent  the  heart  from  driving  the 
blood  forward;  it  then  moves  back  and 
forth  through  the  apertui*es  exhibiting 
the  valvular  membranes. 

I  am  aware  that  V  Leyaig  denies  that 
these  lamellsB,  [abdominal  lobes,]  thus 
composed,  [1st,  of  simple  glands;  2Dd, 
of  rich  muscular  net  work ;  3d,  of  a  lacunal 
net  work;]  have  peculiarly  a  gill  funo- 
tioD,"  still,  on  i^eneral  grounds,  1  am  led 
to  think  that  they  have  this  function  to 
a  higher  degree  than  any  other  part.  As 
I  trace  the  circulation,  all  of  it  concen- 
trates from  the  body  into  this  organ, 
where  it  spreads  out  over  the  surface  with 
the  thinnest  of  membranes  separating  it 
from  water  currents;  from  thence  it  is 
received  by  the  heart,  and  distributed  to 
the  whole  organism.  The  corpuscles  are 
pyiifomr,  when  seen  by  high  powers, 
they  exhibit  an  appearance  similar  to 
that  of  the  white  corpuscles  of  higher 
fonns. 

The  alimentary  canal  I  make  out  as 
follows:  first,  a  short  oesophagus;  it  is 
concealed  for  the  most  part  by  the  bulb; 
it  expands  into  a  broad  flask-shaped 
stomach,  which  exhibits  at  its  upper 
part — ^beneath  the  upper  pair  of  sternal 
hooks — a  transversely  corruguted  band; 
over  its  general  surface  there  are  color- 
less glands;  the  muscular  walls  are  firm, 
and  the  organ  often  displays  vigorous 
peristaltic  motion;  the  intestine  opens 
into  the  stomach  on  its  upper  surface  a 
short  distance  above  its  posterior  ex- 
tremity; this  point  is  betweeen  the  first 
natatores.  The  entrance  to  intestine 
seems  to  be  guarded  by  longitudinal 
folds;  this  intestinal  tube  gradually  ex- 


pands, attaining  its  extreme  diameter  just 
above  the  insertion  of  the  third  swim- 
ming  feet;  from  this  it  contracts  to  the 
uniform  tube,  which  begins  with  the  abdo- 
men and  ends  at  the  division  of  the  same 
In  the  part  from  the  stomach  to  the  rec- 
tum there  is  a  lining  layer  of  granular  or 
glandular  brownish  matter;  when  too 
great  pressure  is  put  upon  an  individual, 
the  part  which  I  call  the  rectum,  some- 
times snaps  at  its  upper  end,  then  pro- 
truding from  the  anus  between  the  lobe& 
I  have  omitted  many  particulars  of 
structure  and  habits,  .which  I  have  hit 
upon  during  my  acquaintance  vrith  this 
species,  keeping  to  such  as  I  have  thought 
would  be  most  useful  to  the  readers  of 
this  journal 
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The  Nicroscope  and  Its  Parts.* 

BY  ED.   BAUSGH. 

IN  a  society  like  this,  where  there  are 
different  stages  of  advancement  in 
the  knowledge  of  microscopy,  it  is  a  dif- 
ficult task  to  speak  inteUigibly  on  a  sub- 
ject and  at  the  same  time  make  it  inter- 
esting to  all.  In  the  topic  I  have  chosen 
I  will  oflfer  facts  which  I  hope  will  prove 
useful  to  the  majority,  and  which  may 
reveal  new  phases  to  those  more  con- 
versant with  the  principles  of  optics.  I 
will  omit,  as  much  as  possible,  points  that 
may  be  gleaned  fiom  books,  and  will 
confine  myself  in  a  concise  form  to  those 
which  experience  teaches  me  are  of  the 
greatest  importance.  I  hope  that,  if  in 
the  course  of  my  remarks,  I  should  not 
be  sufficiently  explicit,  the  members 
will  not  refrain  from  asking  for  an  ex- 
planation. 

We  all  know  the  derivation  of  the 
word  microscope,  but  few  of  us  perhaps 
have  dwelt  long    upon  the  thought  of 

*  A  paper  read  before  the  Rochester  Hioroscopi- 
oal  Society.  Thursday  Feb.  9th,  1880. 
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what  it  actually  i&  From  our  first  ac- 
quaintance with  the  compound  micro- 
scope, we  have  the  impression  that  it  is' 
composed  of  several  mechanical  and  opti- 
cal paiis,  the  latter  of  which  give  us 
higbly  magnified  images,  and  we  some- 
times forget  that  it  is  the  latter  only 
which  really  form  the  microscope.  In 
its  modem  construction  it  is  composed 
of  an  eye-piece  and  objective,  having 
correlative  distance  and  combined  by  a 
tube,  while  the  stand  or  mechanical  ap- 
pUances  are  merely  accessories  ^r  the 
easier  attainment  of  the  work. 

I  see  no  reason  why  we  should  not,  in 
ordinary  parlance,  call  the  entire  instru- 
ment a  microscope;  but  take  from  it  its 
optical  parts,  we  have  then  simply  a 
sample  of  good  or  bad  mechanical  in- 
genuity and  workmanship,  as  the  case 
may  be. 

I  will  devote  my  first  attention  to  the 
stand. 

The  first  requisites  in  it  are  stability 
and  entire  freedom  from  liabihty  to 
\ibration.  The  proportions  and  weights 
of  its  parts  should  be  such  as  to  bring 
the  centre  of  gravity  as  near  as  possible 
to  the  base,  so  that,  with  or  without  in- 
clination of  the  body  it  will  remain 
steady.  The  bottom  of  the  base  or  foot 
should  not  present  an  unbroken  surface, 
as  with  this  it  is  evident  that  when  it 
comes  in  contact  with  an  uneven  sur^e 
it  becomes  unsteady.  The  modem  and 
certainly  only  .true  form  is  to  have  three 
projections,  which  present  the  only 
points  of  contact  I  would  advise  those 
having  an  instrument  with  a  flat  base  to 
cement  to  it  at  proper  distances  three 
rabber  pad&  I  prefer  rubber  as  in  case 
of  a  slight  tremor  the  vibratory  motion 
is  transmitted  to  it,  while  the  stand  re- 
mains steady. 

Whatever  is  the  form  or  construction 


of  the  stage,  it  should  be  able  to  bear 
the  slight  pressure  used  during  manipu- 
lation. No  sta<^e  has  yet  been  made 
which,  under  sufl&ciently  high  magnify- 
ing power,  can  not  be  shown  to  give  way 
under  a  strong  pressure.  In  many  stands 
this  quality  serves  the  purpose  of  a  fine 
adjustment. 

The  coarse  adjustment  or  quick  motion 
is  gained  by  a  sliding  tube,  a  screw  ar- 
rangement or  a  rack  and  pinionj  the 
latter  of  which  is  the  favorite  form  in 
this  country. 

The  fine  adjustment  or  slow  motion  is 
constructed  in  various  ways,  but  no  mat- 
ter how,  it  should  be  faultless  in  its  work. 
Nothing  exasperates  more  and  proves  a 
greater  hindrance  to  good  work  than  a 
poorly  made  fine  adjustment  The  form 
which  varies  the  distance  between  the 
eye-piece  and  the  objective,  will,  I  think, 
become  obsolete,  as  it  should.  We  all 
know  that  any  change  in  the  length  of 
the  tube  causes  a  difference  in  the  mag- 
nifying power,  and  it  is  evident  that 
when  this  principle  is  involved  in  the 
fine  adjustment,  it  makes  it  unreliable 
for  accurate  measurements. 

In  the  first  construction  of  the  micro- 
scope, the  eye-piece  and  objective  con- 
sisted each  of  a  single  lens.  As  it  gradu- 
ally developed,  the  Huyghenian  eye-piece, 
which  had  previously  only  been  used 
with  the  telescope,  was  successfully  ap- 
plied to  it,  and  the  apphcation  of  achrom- 
atism to  the  objective  finally  gave  it  the 
construction  which,  with  modifications, 
characterises  it  to-day. 

It  is  an  error  to  suppose  that  the  rating 
of  objectives  has  any  connection  with 
working  distance,  angtdar  aperture,  or 
diameter  of  front  lens.  It  merely  indi- 
cates the  equivalent  of  a  single  lens  hav- 
ing the  same  mflgnifying  power.  For  in- 
stance, an  objective  marked  one  half  inch, 
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magnifies  or  should  magnify  the  same  as 
would  a  single  lens  having  this  focufir;  but 
it  19  one  of  tbe  "tricks  of  the  trade"  not 
always  to  hold  to  this  rule.  Some  op- 
ticians have  a  habit  of  marking  objectives 
less  than  their  actual  value,  such  as  mark- 
ing an  objective  one-quarter  which  really 
has  the  power  of  a  one-fiifth  or  perhaps  a 
one-sixth.  Other  conditions  being  the 
same,  it  is  evident  that  these  objectives 
will  have  the  advantage  in  comparison 
with  one  which  is  correctly  marked.  In 
the  comparison  of  objectives,  it  should 
therefore  be  one  of  the  first  considera- 
tions to  determine  by  measurement  the 
actual  magnifying  power  of  each. 

There  is  a  difference  of  opinion  on  the 
meaning  of  working  distance.  By  many, 
it  is  defined  as  the  distance  between  the 
object  and  the  front  of  the  objective 
when  the  former  is  in  focus;  by  others, 
as  the  space  between  the  cover,  where 
this  is  used,  and  the  metal  projecting 
over  the  front  lena  By  the  former  party 
it  is  held  as  being  a  quality  of  the  objec- 
tive which  is  not  dependent  upon  the 
cover,  while  the  other  claims  that  it  is, 
and  that  in  practical  microscopy  only 
that  space  can  be  called  working  dis- 
tance, which  allows  the  objective  to  be 
worked  without  detriment  to  it  or  the 
object.  If  the  first  party  be  right,  then 
we  should  have  a  positive  term,  to  ex- 
press the  second  definition,  for  it  is  evi- 
dent that  if  a  high  power  objective 
has  considerable  such  working  distance 
on  an  uncovered  object,  and  by  the 
interposition  of  a  cover  this  is  lost,  or  we 
can  not  get  the  object  in  focus,  then  this 
claim  for  it  is  of  Httle  practical  value. 
In  objectives  having  a  long  range  of  ad- 
justment, both  definitions  become  prac- 
tically the  same,  as  the  difference  be- 
tween an  uncovered  object  and  one  with 
cover,  and  a  dissimilarity  in  the  thickness 


of  the  latter,  is  partly  compensated  in  the 
adjustment  In  the  low  powers  working 
distance  is  of  minor  importance;  in  the 
higher  ones,  however,  it  is  an  important 
factor  in  making  a  successful  objective. 
Many  objectives,  especially  those  of  (Con- 
tinental make,  have  a  super-abundance 
of  protective  metal,  and  are  thereby 
robbed  of  a  quantity  of  working  dis- 
tance— a  most  serious  fault 

"We  all  know  what  a  diversity  of  opin- 
ion exists  on  the  question  of  angular 
aperture,  and  even  on  the  actual  mean- 
ing of  the  word.  The  old  definition 
represents  it  as  the  angle  formed  by  the 
extreme  rays  that  pass  through  the  ob- 
jective. The  newer  and,  I  think,  cor- 
rect one  is  to  take  the  angle  formed  by 
the  rays  that  give  a  distinct  image.  There 
is  quite  a  difference  between  these  two 
definitions  For  instance,  suppose  that 
the  front  system  in  an  objective  has  a 
larger  diameter  than  the  formula  calls 
for.  A  larger  number  of  rays  will  enter 
it  than  the  posterior  systems  can  trans- 
mit to  the  eye-piece.  These  extra  rays 
give  what  is  called  diffused  light,  and  as 
they  do  not  assist  in  forming  an  image, 
they  are  practically  worthless,  if  not 
actually  injurious.  If  we  use  a  certain 
eye-piece,  constructed  for  this  purpose, 
we  will  get  a  small,  sharp  picture,  and 
by  revolving  the  mirror  obhquely  until 
i'c  (the  picture)  disappears^  we  get  the 
impression  that  this  is  the  aperture, 
whereas,  by  using  a  Huyghenian  eye- 
piece, we  find  that  we  will  have  to  turn 
back  the  mirror  in  order  to  get  a  dis- 
tinct image.  The  greatest  degi-ee  of 
obliquity  of  the  mirror  which  gives  the 
image  well  defined  and  not  blurred,  is 
evidently  the  angle  which  transmits  the 
useful  rays. 

There  is  an  idea  prevalent  among 
many  microscopists  that    the    angular 
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aperture  of  an  objective  has  an  influence 
on  the  size  of  the  field — that  is,  the 
larger  the  angular  aperture,  the  larger 
will  be  the  field.  Now,  this  is  not 
the  case.  The  diameter  of  the  field  is 
limited  entirely  by  the  eye-piece,  or 
rather  by  the  diaphragm  in  it,  and  has 
no  connection  with  the  aperture  of  the 
objectiye.  Neither  is  it,  as  is  often  sup- 
posed, in  an  inverse  ratio  to  working 
distance.  You  can  construct  a  one  inch 
objective  of  thirty  degrees  angular  aper 
ture,  which  has  three-fourth  inch  work- 
ing distance,  and  another  of  the  same 
aperture  with  only  one-eighth  inch  work- 
ing distance.  With  higher  powers  this 
holds  better,  but  does  not  become  a 
role. 

For  many  years  there  has  been  and 
will  be  for  a  long  time  to  come,  a  con- 
flict between  the  adherents  of  lai*ge  and 
small  angle  obiectives.  In  my  opinion 
both  parties  are  too  absolute,  and  lose 
sight  of  the  fact  that  each  kind  has  its 
advantages.  I  vdll  state  here  in  paren- 
thesis that  when  I  say  small  angle,  I  d^ 
not  mean  the  imperfectly  constructed 
objectives  that  rely  upon  the  small  dia- 
phragm behind  the  systems  for  an  ap- 
proximately good  result  I  do  not  think 
that  the  partisans  of  large  angles  can 
righteously  condemn  the  others  when 
they  consider  that  they  owe  a  large  part 
of  their  interest  in  and  knowledge  of 
microscopy  to  the  latter.  They  forget 
the  fact  that  these  objectives  are  to- 
day disseminating  a  knowledge  among 
students,  including  the  large  class  of 
amateurs,  which  cannot  be  disdained.  On 
the  other  hand  the  other  party  does  not 
acknowledge  that  large  angles  are  abso- 
lutely necessary  for  certain  classes  of 
work. 

I  will    mention  a  few    optical  facts 
which  may  help  to  give  a  better  under- 


standing of  the  subject  and  show  the 
difference  between  the  two. 

It  is  generally  accepted  that  a  small 
angle  objective  has  penetration,  that  is 
the  faculty  of  looking  into  an  object, 
while  the  large  angle  has  resolving 
power,  that  is  showing  with  extreme  dis- 
tinctness the  particles  that  are  in  focus. 
In  practice,  however,  this  is  not  always 
the  case.  For  although  an  objective 
may  have  a  large  angle,  it  may  be  and 
often  is  so  imperfectly  constructed  that 
the  other  may  excel  it  in  every  quality. 
On  the  other  hand,  besides  the  faults 
that  the  other  may  have,  a  small  angle 
objective  may  be  made  by  decreasing  by 
diaphragm  that  of  a  large  one  and  still 
not  acquire  penetration,  for  it  is  apparent 
that  the  course  of  the  rays  vtill  be  the 
same  whether  the  diaphragm  is  there  or 
not.  However,  in  well  constructed  ob- 
jectives this  is  the  rule,  and  to  make  it 
understood  we  will  take  two  objectives 
of  the  same  power  and  best  possible  con* 
struction,  for  instance  one  of  50  degrees, 
another  of  150  degree&  We  wiU  sup- 
pose that  the  front  surfaces  of  these  ob- 
jectives are  covered  by  opaque  plates, 
each  of  which  has  but  one  small  open- 
ing. As  we  have  pre  supposed  the  aper- 
tures, it  is  evident  that  the  angles  formed 
by  the  extreme  rays  of  the  cones  that 
enter  at  these  x)oints,  will  reerpectively  be 
the  same  as  those  mentioned.  Bays  be- 
yond these  angles  will  also  strike  the 
surface  at  these  points,  but  as  they  will 
not  be  transmitted  to  the  posterior  sys- 
tems, we  need  not  consider  them.  From 
these  two  points  draw  segments  of  circles 
having  for  radii  the  distances  to  different 
points  of  the  object,  from  which  rays 
emanate.  It  is  noticeable  that  the  zones 
of  the  small  angle  objective  are  dose  to- 
gether, and  therefore  take  in  almost 
every  part  of  the  object,  whereas  in  the 
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other  this  is  not  the  case.  By  moving 
the  incident  points  to  different  parts  of 
the  surface  the  same  formation  of  rays 
will  take  place,  and  if  the  opaque  plate 
be  removed  they  will  enter  the  entire 
surface  under  the  same  circumstances. 

This  is  not  a  mathematical  solution  of 
the  question,  but  will  serve  to  show  why 
a  small  angle  objective  will  show,  at  the 
same  time,  parts  of  an  object  which  he 
at  different  depth&^-or  has  penetration. 

We  all  know  that  after  we  have  viewed 
a  transparent  object  with  central  or 
axial  light,  and  then  use  oblique  light, 
that  we  can  see  its  pai'ts  with  greater 
distinctness,  or  if  we  are  not  able  to 
judge  the  structure  of  an  object  with 
central  light,  oblique  light  will  often 
enable  us  to  do  so.  This  principle  is 
involved  in  objectives  having  large  angu- 
lar apertures,  or  so  called  resolving 
power.  In  these  objectives  rays  will 
enter  at  a  greater  obliquity  than  is  the 
case  in  one  of  small  angle.  Take  for 
iilastration  an  object  having  semicircu- 
lar projectiona  The  rays  from  the  por- 
tions lying  nearer  the  bases  will  give  a 
sort  of  side  view  of  these  parts,  which  in 
conjunction  with  the  front  view  will 
naturally  give  a  more  distinct  image  than 
can  those  giving  a  front  view  only. 
They  will  therefore  show  with  central 
light  what  a  small  angle  can  only  do 
with  oblique  light,  and  using  the  latter, 
the  result  is  far  superior  to  what  the 
other  can  give  under  any  circumstances. 
Besides  this,  they  have  the  advantage 
that  the  light  can  be  thrown  to  a  com- 
paratively greater  obliquity,  and  as  every 
additional  degree  assists  in  giving  greater 
resolution — ^pre-supposing  that  the  cor- 
rections keep  step— to  the  same  extent 
vrUl  the  greater  obliquity  show  the  in- 
creased contrast  between  hght  and 
ahada 


This  property  in  laige  angle  objeotiTes 
wiU  also  serve  to  explain  why  they  will 
bear  more  amplification.  A  number  of 
rays  are  lost  by  refraction  and  absorp- 
tion as  they  pass  through  the  eye-piece, 
and  this  loss  increases  with  the  power  of 
the  latter.  As  there  are  a  large  number 
of  rays  transmitted  from  tlie  same  point 
in  a  large  angle,  a  loss  of  some  of  them 
in  a  strong  eye-piece  will  not  seriously 
impair  a  sharp  image,  while  on  the  other 
hand,  in  the  other  objectives,  a  loss  of 
the  same  number  will  be  proportionately 
much  larger,  and  leaving  but  a  remnant 
to  form  an  image,  this  will  be  indistinct, 
or  as  it  is  termed,  the  objective  will 
"  break  down." 

There  are  many  to  day  who  ridicule 
the  idea  of  using  a  large  angle  objective 
on  anything  except  Diatom&  There  is 
no  question  about  the  fact  that  if  an 
objective  will  show  well  the  markings 
on  a  Diatom,  it  will  do  the  same  on  any 
other  object  It  simply  remains  to  be 
shown  which  is  best  adapted  for  a  cer- 
tain purpose,  and  in  this  every  micro- 
scopist  must  depend  upon  his  own  judg- 
ment to  a  certain  extent,  and  to  do  so 
he  must  understand  the  principle  s  in- 
volved. 

The  entire  controversy  can  be  pre- 
sented in  a  few  word&  A  small  angle 
objective  gives  large  working  distance 
and  penetration;  one  with  large  angle 
has  shorter  working  distance  and  resolu- 
tion. (I  Hm  still  assuming  the  best  pos- 
sible construction  in  each.)  The  first  al- 
lows the  examination  of  an  object  with 
little  or  no  adjustment;  the  second  shows 
the  same  with  greater  distinctness,  but 
requires  to  be  adjusted  to  the  different 
layers  of  the  object.^ 

The  former,  vtrith  the  same  power,  has 
greater  working  distance,  and  in  higher 
powers  is  more  easily  manipulated. 
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As  to  the  matter  of  expense,  the  small 
angle  does  not  require  the  same  amount 
of  work  in  its  construction  that  a  larger 
angle  does,  and  therefore  costs  less,  but 
in  order  to  get  a  yariety  of  powers  a 
number  of  them  are  required,  whereas  ap- 
proximately the  same  result  is  gained  by 
a  smaller  number  of  large  angled  ob- 
jectives and  a  variety  of  eye-piecea 

It  is  a  pity  that  the  Boyal  Microscopic 
cal  Society  of  London  did  not  make  a 
larger  standard  when  they  adopted  the 
"  Society  screw."  At  present,  it  is  the 
impassible  obstacle  to  opticians,  but  will 
have  to  break  down  before  the  advance- 
ment which  is  daily  made  in  the  con- 
stmctioh  of  objectives,  and  in  time  we 
shall  have  a  standard  of  larger  size. 

Among  the  many  different  forms  of 
eye-pieces  used  in  the  microscope,  the 
Huygheuian  is  by  &r  the  most  common. 
It  is  composed  of  two  convex  lenses,  the 
distance  between  them  being  equal  to 
half  the  sum  of  their  f ocL  A  diaphragm 
with  an  opening  of  proper  size  is  placed 
between  them,  to  intercept  all  rays  not 
required  in  the  formation  of  an  image. 
The  one  nearest  the  eye  and  smallest  is 
the  eye-lens,  while  the  other  is  the  field 
lens  or  collective. 

As  I  have  before  stated  the  size  of  the 
field  is  entirely  dependent  upon  the 
opening  in  the  diaphragm.  If  we  place 
an  arrow  under  the  microscope,  its  mag- 
nified image  will  form  at  the  diaphragm. 
If  the  size  of  the  opening  will  enable  us 
to  view  the  whole  of  it,  and  we  replace 
tiie  opening  by  a  smaller  one,  we  will 
see  but  part  of  it. 

Complaints  are  often  heard  that  the 
edge  of  the  diaphragm  is  nt^t  distinct 
As  it  lies  in  the  visual  focus  of  the  eye- 
lens — and  eyes  are  very  unlike — ^it  is 
natural  that  aU  should  not  see  it  with 
«qaal  di8tincfcne8&    It  is  placed  in  the 


focus  of  the  normal  eye,  and  if  it  is 
found  that  the  edge  is  not  sharply  de- 
fined, it  can  be  adjusted  to  individual  re- 
quirements. 

If  the  field  should  appear  dusty,  look 
for  the  cause  of  it  on  the  field  leps,  which 
can  always  be  unscrewed.  Unless  the 
objective  has  extremely  short  working 
distance,  any  dust  or  impurity  upon  it 
will  cause  a  general  indistinctness. 

Many  faults  which  are  attributed  to 
the  objective,  especially  want  of  flatness 
of  field,  are  very  often  owing  to  the  eye- 
piece. When  an  objective  is  tested  it 
should,  therefore,  be  examined  with 
several  eye-pieces  before  judgment  is 
given  on  its  merits. 

Every  owner  of  a  microscope  has  un- 
undoubtedly  had  the  question  put  to  him, 
''How  much  will  it  magnify?"  One 
gentleman,  otherwise  intelligent,  not 
satisfied  with  the  beauties  I  had  shown 
him,  even  wanted  me  to  show  him  some 
stars  with  it  The  question  should  not 
be,  how  much  will  it  magnify,  but  "  what 
will  it  show  with  a  certain  amplification  ?" 
As  I  have  shown  there  is  a  limit  to  the  in- 
crease of  power  with  the  eye-piece,  and 
in  poorly  constructed  objectives,  or  those 
which  have  small  angles,  this  limit  is 
quite  abrapi  If  a  certain  eye-piece  re- 
veals nicely  what  we  are  looking  for, 
there  is  no  need  of  applying  a  higher 
one,  for  it  will  not  show  one  whit  more, 
except,  perhaps,  the  faults  that  the 
objective  may  have.  On  the  other  hand, 
if,  with  a  medium  power  eye-piece,  we 
know  that  an  objective  will  do  certain 
work,  say  a  fourth  objective  will  show 
lines  on  P.  angulatum,  the  same  with 
a  low  power  will  utterly  fail  to  show 
them,  because  they  are  so  fine  and  dose 
together  that  the  eye  is  not  able  to 
distinguish  them. 

It  is   a    matter  of  regret*  that  when 
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the  Bojal  Microscopical  Society  adopted 
the  "Society  Law,"  they  did  not  make 
one  for  rating  eye-pieces.  Every  maker 
calls  them  after  his  own  fashion,  and  gives 
them  any  power.  There  is  no  doubt  that 
it  would  simplify  matters  considerably,  if 
the'  same  rule  that  is  now  applied  to  ob- 
jectives were  applied  to  eye-pieces. 

In  general  I  do  not  advise  the  use  of 
the  draw-tube  to  gain  amplification. 
Except  in  an  objective  with  a  long  range 
of  adjustment  for  cover,  the  gain  of 
power  is  accompanied  by  an  equivalent 
loss  of  definition  The  standard  length 
between  the  eye-piece  and  the  objective 
is  ten  inches,  and  as  all  objectives  are 
corrected  for  this  distance  they  should  not 
be  used  with  any  other. 

Medium  and  high  power  objectives 
without  cover  adjiistment  are  corrected 
for  a  medium  thickness  of  cover  .15  mm. 
or  .006  to  .007  in.  Where  the  covers 
differ  materially  from  this  thickness,  the 
draw-tube  can  be  made  to  serve  the  pur- 
pose of  cover  adjustment 

A  few  words  on  that  useful  little  ac- 
cessory, the  camera  lucida. 

My  attention  was  especially  drawn  to 
it  a  short  time  ago  by  a  member  of  the 
iBociety,  who  thought  that  one  he  had  did 
not  give  satisfactory  results.  He  com- 
plained principally  about  not  being  able 
see  the  pencil  point  I  could  not  explain 
the  matter,  but  finally  asked  him  if  he 
required  glasses  for  reading.  Answering 
that  he  did,  I  saw  the  trouble  When 
using  the  camera  lucida  the  distance  be- 
tween it  and  the  table  is  ten  inche&  The 
reading  distance  for  the  normal  eye  is 
the  same,  and  it  is  evident  that  if  glasses 
iM?e  necessary  to  see  distinctly  while  read- 
ing, they  will  also  be  required  to  see  a 
pencil  point  Therefore  any  one  using 
glasses  to  aid  the  sight,  should  do  so 
with  the  camara  lucida. 


It  will  also  be  found  beneficial  to  darken 
the  part  of  the  table  upon  which  the 
drawing  is  made.  This  can  be  done  by 
interposing  a  paste  board  between  this 
place  and  the  source  of  light  Through 
the  camera  lucida  the  image  will  appear 
much  brighter  and  more  distinct  than 
would  otherwise  be  the  case. 
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Chase's  Mounting  Forceps. 

TTAYING  experienced  the  annoyance 
'^  and  inconvenience  attendant  upon 
the  use  of  the  ordinary  methods  of  plac- 
ing glass  covers  upon  objects  for  x>er- 
manent  mountings,  I  have  devised  for  the 
purpose,  the  littie  instrument  described 
below,  which,  in  my  hands  has  proved  a 
success,  aud  I  hope  may  be  found  satis- 
factory to  others  who  may  try  it 

The  forceps,  as  may  be  seen  from  the 
subjoined  engraving,  consists  of  an  or- 
dinary pair  of  surgeon's  spring  forceps, 
either  straight  or  curved,  having  attached 
to  each  blade  a  circular  strip  of  metal 
which  carries  a  short  pin- shaped  foot 
The  feet  being  attached  to  the  outer  sides 
of  the  circular  cross  pieces,  leave  a  ledge 
upon  which  the  gkss  cover  rests,  when 
placed  in  the  forceps  to  be  used. 

My  method  of  mounting  with  the  for- 
ceps is  as  follows: 

Having  placed  the  slide  upon  a  self- 
centering  turn-table,  and  the  object  care- 
fully arranged  upon  it  in  the  balsam,  place 
with  a  dean  pair  of  forceps  the  thin 
glass  cover  (which  has  previously  been 
cleansed  and  set  aside  for  use),  in  the 
jaws  of  the  mounting  forceps.  Put  a  drop 
of  balsam  upon  the  side  of  the  cover  that 
is  to  come  in  contact  with  the  object, 
and  invert  it  over  the  object  on  the  slide. 
Allow  the  feet  of  the  forceps  to  rest  upon 
the  sUde,  and  adjust  them  by  the  zings 
upon  the  turn-table,  that  are  seen  through 
the  glass. 
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When  the  cover  is  thus  carefally  cen- 
tered OY^  the  object,  relax  the  grasp  of 
the  fingers  upon  the  forceps,  and  the 
coyer  falls  in  place,  causing  a  wave  of 
balsam  to  radiate  from  the  centre  in 
eveiy  direction.  The  result  is,  that  the 
coyer  is  accurately  centered,  and  the  ob- 
ject peers  up  at  you  (gratifying  sight) 
from  the  centre  of  the  cover. 

The  Blide  may  now  be  placed  aside 
where  it  will  be  free  from  dust,  and  the 
few  air-bubbles  under  the  glass,  if  there 
be  any  impiisoned,  will  in  the  course  of  a 
few  hours  come  to  the  edge,  and  then 
can  be  easily  dispersed. 


CBASB'B  ItOUNTINa  F0B08FB. 

I  have  been  able  to  mount  in  this  man- 
ner delicate  tissues,  that  would  have  been 
inevitably  washed  to  the  edge  of  the  cover 
by  the  old  method;  and  which  were  too 
delicate  to  have  been  moved  back  in 
safety  to  their  proper  positions. 

Those  who  have  occasion  to  mount 


groups  of  two  or  more  objects  under  one 
cover,  will  find  this  method  of  great  ad- 
vantage, as  the  objects  retain  their  rela- 
tive positions  as  arranged  upon  the 
slide 

It  is  a  wise  precaution  while  mount- 
ing, I  think,  to  cover  the  object  tempor- 
arily, when  placed  upon  the  slide,  with 
a  bell-glass,  while  preparing  the  glas& 
cover  as  described  above.  I  have  found 
it  convenient  in  centering  the  covers,  to 
have  a  piece  of  white  paper  pasted  upon 
the  brass  plate  of  the  turn-table,  with 
black  circles  traced  upon  it  of  the  exact 
diameters  of  the  various  sizes  of  glasa 
covers  used.  The  circles  upon  the  brass 
plate  are  generally  so  numerous  as  to  be 
confusing;  one  seldom  uses  more  than 
three  or  four  sizes  of  covers. 

B.  H.  Ohase,  M.D. 

Waehinston.  D.  G. 

•  •  • 

The  Size  of  the  Blood-Corpuscle. 

nOLONEL  WOODWARD,  of  the  Army 
^  Medical  Museum,  having  been  a  wit- 
ness in  the  famous  Hayden  Case,  his  tes- 
timony was  pretty  fully  reported  by  the 
daily  papers,  nnd  upon  some  of  these 
reports,  medical  and  other  journals  based 
a  criticism  of  Dr.  Woodward's  testimony 
which  was  not  always  justified  by  the 
actual  statements  made  by  the  witness* 
In  reply  to  certain  comments  which  had 
previously  appeared  in  that  journal. 
Col.  Woodward  addresses  the  following^ 
letter  to  the  editor  of  the  Medical  JRe- 
cord: 

I  cannot  for  a  moment  believe  that 
it  was  your  intention  to  misrepresent  me 
in  the  editorial  of  January  10th,  en- 
titied  "  Further  Expert  Testimony  at  the 
Hayden  Trial;"  and  yet  you  have  actually 
done  so  by  making  use  of  the  news- 
paper reports  of  my  testimony  in  that 
case,  in  which,  as  is  usual  with  news- 
paper reports  of  scientific  testimony, 
there  are  a  number  of  inaccuracies,  and 
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«rroneouB  impressions  are  made  as  to 
several  mattera  by  the  presentation  of 
single  sentences  without  the  context. 
WiU  you  not»  therefore,  as  a  matter  of 
justice,  give  equal  publicity  to  the  follow- 
ing brief  corrections  and  a  few  words  of 
explanation  ? 

You  write:  "Dr  Woodward  testified 
that  the  size  of  human  blood-corpus- 
cles in  different  persons  was  as  vari- 
able as  that  of  the  individual;  and  the 
size  also  varied  greatly  even  in  the  same 
animal."  What  i  actually  testified  as  to 
these  points  were  substantially  as  fol- 
lows: That  the  largebt  human  corpuscle 
I  had  ever  measured  in  any  individual, 
including  all  ages,  was  400  miUiouths 
(1-2500)  of  an  inch  in  diameter,  the 
smallest  222  miUionths  (1-4500).  I  said 
that  I  did  not,  however,  for  a  moment 
believe  that  these  dimensions  repre- 
sented the  extreme  limits,  for  G.  Hayem 
(Rech.  sur  I'anat.  noimale  et  path,  du 
sang,  Paris,  1878,  p.  44)  has  recently  af- 
firmed that  in  chronic  anaemic  conditions 
he  has  measured  them  as  large  as  12  or 
even  14  micromillimelres  (the  latter 
^=  551  millionths  of  an  inch),  and  as 
small  as  2*5  or  even  2*2  micromillimetres 
(the  latter  =  86  millionths  of  an  inch). 
But  even  taking  the  limits  I  had  myst  If 
measured  as  the  extremes  for  healthy  in- 
-dividuals,  the  difference  in  size  between 
the  largest  and  the  smallest  human 
blood-corpuscles  was  about  as  great 
relatively  as  the  differpnce  between  the 
shortest  and  the  tallest  adult  man  ;  and 
-as  in  both  cases  all  possible  intermedi- 
ate sizes  occur,  I  held  that  we  are  no 
more  likely,  by  measuring  ten,  or  fifty, 
or  a  hundred,  or  even  a  much  larger 
number  of  corpuscles,  to  obtain  an  aver- 
Bge  size  that  will  agree  with  the  next 
set  of  similar  measurements,  than  we 
are,  by  measuring  the  height  of  as  manv 
men,  likely  to  obtain  an  average  which 
will  agree  with  the  average  height  of 
4is  many  more  individuals  measured  else- 
where. 

It  was  to  this  cause  chiefiy  that  I  at- 
tributed the  considerable  differences  be- 
tween the  statements  as  to  the  average 
size  of  the  human  red  corpuscles  pub- 
lished   by    the    highest    microscopical 


authorities  during  the  last  few  years. 
You  make  me  say:  "The  moat  recent 
authoritative  measurements  made  the 
average  diameter  1-3620  of  an  inch." 
What  I  really  said  was,  that  while  many 
English  and  American  microscopists  con- 
tinued to  assume  the  i^ifallibility  of  the 
alleged  average  size  of  312  niiUionths 
(1-3200)  of  an  inch,  propounded  by  Gul- 
liver in  1848,  such  able  French  micro- 
scopists  as  Comil  and  Banvier  (Manual 
dliistologie  pathologique,  PartIL,  Paris, 
1873,  p.  498)  placed  it  as  low  as  7  micro- 
millimetres  (t.6.,  275  millionths,  or  1-3636 
of  an  inch).  The  commission  of  the 
French  Societe  de  Medecine  Legale  (An- 
nales  dliygiene  publique,  T.  40,  1873,  p. 
194),  composed  of  Messrs  Minhle,  Mayet, 
Lefort,  and  Coinil,  which  reported,  June 
9, 1873,  placed  it  at  7*5  micromillimetres 
(ie.,  295  millionths,  or  1-3389  of  an  inch), 
with  which  Hayem  (p.  43,  op.  cit  supra) 
and  other  recent  French  authorities 
agree.  On  the  other  hand,  J.  Pelouze 
and  E.  Fremy  (Traite  de  chimie,  etc., 
me  ed.  entierement  refondu,  T.  YI., 
Paris,  1865,  p.  492)  place  the  average 
as  high  as  1-120  of  a  millimetre  (i.e.,  328 
millionths,  or  1-3048  of  an  inch),  while 
the  average  usually  accepted  in  Ger- 
many, that  of  W^elcker  (Zeitschr.  fiir  rat 
Med.,  Bd.  xx.,  1863,  S.  257),  is  interme- 
diate between  the  foregoing,  viz.,  7*74 
micromillimetres  (i.e.,  304  millionths,  or 
1-3289  of  an  inch). 

As  for  myself  I  did  not  pretend  to 
make  any  general  statement  as  to  the 
true  average  size  of  the  human  red  cor- 
puscles, my  experience  being  that  the 
averages  obtained  by  the  most  careful 
measurements  of  any  moderate  number 
of  corpuscles  differ  considerably.  As  to 
this,  I  cited  the  figures  I  have  published 
( Amer.  Jour,  of  Med.  Sci.,  January,  1875, 
p.  151,  and  Trans,  of  the  Amer.  Ass'n, 
vol  xxvii.,  1876,  p.  303),  and  added  that 
several  other  average  measurements  of 
human  blood  recently  made  by  me  with 
every  possible  precaution  also  differed 
from  each  other  considerably  (as  will  be 
seen  below). 

As  to  the  red  blood-corpusdes  of  the 
dog,  I  testified  that  I  had  measured  in 
this  animal  single  corpuscles  as  luge  as 
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the  largest  I  have  ever  myself  measured 
in  human  blood,  others  as  small  as  the 
smallest  in  human  blood,  and  every  pos- 
sible intermediate  size.  Here,  too,  on 
takitig  averages,  I  had  arrived  at  variable 
results,  as  Gulliver  himself  did  long  ago. 
I  exphcitly  stated  that  the  genenil  aver- 
age of  all  the  measurements  I  had  ever 
recorded  for  the  dog  was  somewhat 
smaller  than  the  average  of  all  I  had  re- 
corded for  man.  Yet  some  of  the  aver- 
ages I  had  found  for  fifty  or  a  hundred 
or  even  more,  canine  corpuscles  were 
larger  than  the  smaller  averages  obtained 
for  human  blood;  indeed,  occasionally 
rivalled  the  larger.  I  mentioned  further 
that  I  agreed  with  the  view  of  L.  Peiier 
(BnlL  des  travaux  de  la  Soc.  de  Pharm. 
de  Bordeaus:,  1877,  p.  282  et  seq.)  that 
the  blood  of  quite  young  dogs  (up  to  a 
month  or  two  old)  more  frequently  con- 
tained veiy  large  corpuscles,  ana  gave 
averages  equal  to  those  obtained  fi'om 
human  blood,  than  was  the  case  with 
older  animals.  I  had,  since  the  trial 
commenced,  mounted  several  slides  of 
the  blood  of  a  pup  three  weeks  old,  in 
which  corpuscles  meaauiing  400  mil- 
lionths  (1-2600)  of  an  inch  in  diameter 
were  by  no  means  rare.  (I  may  add 
that  I  have  these  slides,  and  will  take 
pleasure  in  showing  such  coi*puscles  to 
any  competent  micro8C;)pist. )  Fifty  cor- 
puscles on  one  of  these  shdes  gave  an 
average  of  326  m  Uionths  of  an  inch; 
forty  corpuscles  on  a  sHde  from  an- 
other pup  of  the  same  age  gave  an 
average  of  320  miUionths  of  an  inch ; 
while  twenty  corpuscles  from  the  bloo^l 
of  a  fnlI-gi*own  dog  gave  an  average  of 
but  300  miUionths  of  an  inch.  Measured 
with  the  same  instruments,  fifty  corpus- 
cles of  my  own  blood  gave  an  average  of 
324  millionths  ;  forty,  from  another  in- 
dividual, gave  an  average  of  327  mil- 
lionths; twenty,  from  another,  gave  an 
average  of  316  millionths.  I  added,  that 
all  these  measurements  were  made  with 
«i  new  Zeias  homogeneous  immersion 
1-18  and  a  cobweb  micrometer,  the  power 
being  such  that  each  division  of  the  mi- 
crometer wheel  equalled  1-750000  of  an 
inch.  Every  corpuscle  in  the  group  se- 
lected was  measured,  each    being  first 


brought  to  the  centre  of  the  field  for  the 
purpose,  and  those  corpuscles  which  ap- 
peared to  be  other  than  perfectly  spheri- 
cal were  measured  in  the  long  and  short 
diametei*8,  and  the  mean  taken.  In  short, 
every  known  precaution  was  employed  to 
secure  accuracy. 

In  view  of  all  the  foregoing  considera- 
tions, I  did  not  think  the  microscopist  is 
warranted  in  attempting  to  distinguish 
on  oath  between  human  and  canine  blood, 
even  on  preparations  carefully  made  from 
fresh  blood.  If  he  makes  a  guess  based  on 
the  average  size  of  fifty  or  a  hundred  cor- 
puscles, he  will,  no  doubt,  often  come 
out  right;  but  he  will  also  occasionally 
come  out  entirely  wrong,  and  the  dif- 
ficulties in  the  case  of  corpuscles  soaked 
out  from  dried  stains  are  of  course  still 
greater. 

You  remark:  "Dr.  Woodward  took  in 
general  a  very  pessimistic  view  of  micro- 
metry ;"  and  again : "  The  impression  given 
by  Dr.  Woodward  as  to  the  exceeding 
vagueness  and  inaccuracy  of  microscopic 
measurements  was  unjustifiably  strong." 
I  do  not  think,  Mr.  £ditor,  you  would 
have  made  either  remark  had  you  heard 
what  I  actually  said.  I  pointed  out,  it  is 
tiTie,  several  important  sources  of  error 
that  would  lead  to  very  mistaken  results, 
if  neglected,  besides  the  differences  be- 
tween micrometers,  on  which  you  very 
properly  insist;  but  I  also  expressed  the 
opinion  that  if  every  precaution  was 
taken,  the  size  of  each  individual  cor- 
puscle measured  could  be  obtaine<l 
with  our  Ijest  modem  resources  to 
within  two  or  three  miUionths  of  an  inch, 
which,  I  may  note  here,  is  about  as  close 
as  Professors  E.  W.  Morlf y  and  W.  A. 
Rogers  (Proceedings  of  the  American 
Academy  of  Arts  and  Sc  iences,  1878,  p. 
164  et  seq.)  found  it  possible  to  measure 
the  distances  between  shnrply-defined 
ruled  lines  on  glass.  What  I  did  express 
doubts  about  was  the  significance  of 
averages  taken  from  the  measurements 
of  comparatively  small  numbers  of  bodies 
so  variable  in  nize  as  blood-corpuscles 
ara  And,  indeed,  I  may  say  here  that 
I  am  glad  to  admit,  niy,  I  go  further,  I 
insist,  that  micrometry  has  considerably 
advanced  since  the  days  when  OulUver 
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fixed  the  1-3200  of  an  inch  as  Ihe  aver- 
age Bize  of  the  red  corpusdes  of  human 
blood,  and  Eolliker  asserted  that  ninety- 
live  per  cent  of  these  corpuscles  are  of 
the  same  size.  (By  the  way,  KoUiker 
also  stated  that  the  average  diameter  of 
the  red  corpuscles  was  1-300  of  a  Paris 
line,  i.e.y  296  millionths  of  an  inch. 
Manual  of  Human  Mic  Anat,  London, 
1860,  p.  519.) 

Finally,  Mr.  Editor,  let  me  express  my 
satisfaction  that  in  concluding  your  arti- 
cle you  express  your  disbelief  in  the  pos- 
sibility of  being  able  to  distinguish 
human  blood  *'  in  any  particular  case  with 
sufficient  certainty  to  swear  away  a  life." 
With  this,  at  least,  I  heartily  agree,  and 
I  may  say  that  it  is  my  intention  as  soon 
as  practicable  to  publish  such  additional 
details  with  regard  to  this  matter  as  I 
trust  will  lead  to  more  general  acceptance 
of  that  soimd  view. 

Very  respectfully,  your  ob't  serv't, 

J.   J.    "WOODWABD, 

Surgeon  U.  S.  Army. 


*  •  * 


Preparations  of  Crystals  for  the  Polari- 

scope. 

AFTER  preparing  crystals,  dry,  in 
Canada  balsam,  and  in  castor  oil, 
it  occurred  to  me  to  attempt  to  preserve 
them  in  their  own  mother  liquor.  To 
do  this  paint  on  a  slide  a  thin  ring  of 
gold  size,  whose  entire  diameter  shall 
equal  that  of  the  cover  glass.  To  make 
the  edges  of  the  ring  smooth  and  true, 
hold  the  flat  edge  of  a  small  chisel  against 
them  at  the  points  indicated  by  the 
straight  lines  in  the  figure,  whirling  the 
turn-table  in  the  direction  indicated  by 
the  arrow.    As  soon  as  the  r.ng  is  fin- 


ished heat  it  over  the  flame  of  a  lamp 
until  it  becomes  brown.  Put  into  a  test 
tube  a  little  salyoine,  tartaiic  acid,  prus- 
siate    of    potash,    or    other   substance 


adapted  for  examination  with  the  polari- 
scope,  add  water  and  apply  heat  until 
the  solution  is  of  such  strength  thatcrys- 
tals  will  form  in  it  onirwhen  ^ 
cold.  Coat  the  ring,  already  hardened, 
with  a  little  fresh  size,  and  likewise  the 
edge  of  the  cover  glasa  Put  the  slide 
and  cover  glass  thus  prepared,  on  the 
hot  plate  for  a  few  minutes  and  then 
pour  a  few  drops  of  the  boiling  solution 
from  the  test  tube  into  the  ceU  and  ap- 
ply the  cover  glass,  immediately  pressing 
it  down  gently  wiUx  a  dry  doth  which 
will  absorb  the  superfluous  liquid.  Touch 
the  edge  of  the  cover  glass  with  gold 
size  and  then  tranfser  to  the  turn-table 
and  finish.  If  the  above  directions  have 
been  followed  oorrectiy  the  cell  will  con- 
tain a  clear  liquid  which  begins  to  de- 
posit crystals  as  it  cools.  Transfer  the 
slide  to  the  sta^e  of  the  microscope  soon 
enough  to  wat(£  this  process,  w  ithout 
the  aid  of  the  poLiriscope  it  is  of  interest, 
but  with  that  accessory  the  spectacle 
presented  is  exceedingly  beautifuL 

After  standing  for  some  time,  however, 
the  ciystals  appear  to  lose  their  sharp- 
ness and  perfection  of  form.  They  may 
be  restored  by  a  fresh  application  of  heat 
sufficient  to  cause  them  to  dissolve  and 
enter  upon  new  forms  of  combination. 
As  a  means  of  observing  the  process  of 
crystilization  this  method  appears  to  be 
the  best,  and  many  of  the  results  as  re- 
spects brilliancy  of  color  and  perfection 
of  outline  are  unsurpassed.  I  would  re- 
commend, however,  that  those  who  have 
not  tried  it,  should  make  a  moderately 
strong  solution  of  salycine  or  tartaric  add 
in  boiling  water  and  pour  it  over  a 
warmed  slide,  draining  off  the  greater 
part  immediately.  When  crystallization 
ceases  put  a  drop  of  Canada  balsam  in 
the  centre  of  the  slide  and  apply  a  cover 
glass.  Examine,  and  if  foimd  satisfao- 
torv,  harden  the  balsam  and  finish  in  the 
usual  way.  Having  once  learned  these 
processes,  there  is  no  limit  to  the  range 
of  experiments  that  may  be  made.  For 
instance,  a  strong  solution  of  santonine 
in  chloroform  gives  very  fine  crystals 
which  are  quite  permanent  and  brilliant 
when  mounted  dry.  It  should  be  noted 
that  the  quantity  and  strength  of  the  so- 
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lation  employed  will  modify  the  results 
obtamed,  also  agitation  of  the  fluid  whilst 
evaporating  will  in  some  instances  intro- 
duce crystals  of  an  entirely  dififerent 
form  from  those  obtained  when  it  is  per 
mitted    to    remain    undisturbed. — Am. 

Nalurdist. 

•  •  • 

The  Editor  of  the  Ahbbican  Joubnal  or  Migbo- 
800FT  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  correspondents.  In 
tnia  department  we  aooord  the  widest  liberty  con- 
sistent with  proper  courtesy. 

Two  or  Mr.  Adolph  Schultze's  Contri- 
butions to  Microscopy  Reviewed. 

Ed.  Am.  Jour.  Microscopi/ — ^It  ia  related  by 
Thackeray,  that  when  he  was  in  this  coun- 
try some  one  asked  him  "  What  do  you  think 
of  Tapper  in  England  ?"  and  that  his  reply 
was,  <'We  doii't  think  of  Tapper  in  Eng- 
land." 

It  would  seem  that  a  very  (Considerable 
class  of  microscopists  *' across  the  water" 
take  mach  the  same  view  of  American  Mi- 
croscopists  and  their  contributions  to  the 
science  and  art  of  microscopy,  that  Thack- 
eray did  of  Tapper,  that  is,  they  don't  think 
of  them  at  all,  bat  simply  ignore  them,  and, 
after  a  longer  or  shorter  interval,  take  up 
improvements  in  apparatus  and  methods 
devised  here,  and  coolly  announce  them  as 
novelties.  Mr.  Adolph  Bchultze,  of  Glas- 
gow, Scotland,  appears  to  be  one  of  these. 

For  instance,  March  6,  1878,  he  had  be- 
fore the  Boyal  Microscopical  Society  a 
paper  on  *'  An  Easy  Method  of  Resolving  the 
Finest-lined  Balsamed  Diatomaceous  Tests, 
hj  transmitted  lamplight  with  special  re- 
ference to  Atnphipleura  pellttcida."  This 
method  being  tne  use  of  Wenham's  reflex 
illuminator  as  a  direci  illuminator  with  im- 
mersion objectives  of  veiy  wide  angle.  This 
plan  Mr.  Schultze  distinctlv  announces  as 
a  discovery  of  his  own,  and  quite  possibly 
it  was  new  to  hirn^  when  he  stumbled  on  it. 
Bat,  had  he  not  been  one  of  those  who  don't 
think  of  American  w^ork,  he  might  have 
known  that  Mr.  Samuel  Wells,  of  Boston, 
Mass.,  U.  S.  A,  made  the  same  discovery 
about  three  years  l)efore,  as  proved  by  a 
paper  in  the  Cincinnati  Medical  JVeirs  for 
June,  1875,  page  288,  which  gives  briefly 
every  item  of  interest  to  be  found  in  Mr. 
Bchnltze's  paper  of  M^,  1878,  as  repub- 
lished in  the  Ahebican  Jowsaij  of  Micbo- 
sooPY  for  February,  1879,  page  38,  ei  seq. 
Since  the  publication  of  Mr.  Wells'  paper, 
the  "  Wennam  reflex  "  has  been  constantly 


and  freely  used  for  the  resolution  of  difficult 
tests,  mounted  in  balsam,  by  many  micro- 
scopists  in  this  country,  among  whom,  I  may 
name  Mr.  Wells,  Mr.  Tolles,  the  Spencers, 
Prof.  H.  L.  Smith,  Prof.  J.  E.  Smith,  the 
writer,  and  others,  and  an  elaborate  paper 
on  the  subject  was  published  by  Prof.  J. 
E.  Smith  in  the  Cincinnati  Medical  News 
for  January,  1876. 

Now  in  the  American  JomtNAii  of  Micbo- 
sooFY  for  January,  1880, 1  find  another  of 
Mr.  Schultsse's  contributions  (?)  to  micro- 
scopy, viz:  *'  An  Easy  and  Simple  Method 
of  resolving  the  Finest-lined  Dry  Diatomace- 
ous Tests,  mounted  on  cover,  with  special 
reference  to  Amphipleura  Pellucida,"  the 
aforesaid  easy  and  simple  method  proving 
to  be  the  use  of  the  ''Vertical  Illuminator," 
(devised  by  Frv)f.  H.  L.  Smith,  now  of  Ho- 
bart  College,  Geneva,  N.  Y.,)  in  conjunction 
with  immersion  objectives  of  wide  angle. 

Now,  it  so  happens  that  in  1876, 1  had  the 
pleasure  of  making  the  acquaintance  of  Mr. 
G.  W.  Morehouse,  of  Wayland,  N.  Y.,  and 
at  my  request,  he  communicated  to  the 
Dankirk  Microscopical  Society,  of  which  I 
was  President,  and  he  a  corresponding 
member,  a  valuable  paper  on  ''  The  Exam- 
ination of  Opaque  Objects  with  High  Pow- 
ers," which  was  read  before  the  D.  M.  S., 
February  23, 1877.  In  this  paper,  which 
was  published  in  the  Cincinnati  Medical 
News  for  June,  1877,  pp.  284  ei  seq.,  Mr. 
Morehouse  describes  the  very  process  which 
Mr.  Schultze  now  oflers  as  new,  the  form 
of  vertical  illuminator  .used  by  Mr.  More- 
house being  Beck's  modification.  Since 
then  Prof.  J.  E.  Smith  has  written  and 
published  more  or  less  on  the  same  subject, 
and  devised  and  presented  at  the  reception 
of  the  Dunkirk  Microscopical  Societ;^,  held 
May  22,  1877,  the  modification,  viz:  the 
diaphragm  with  apertures  which  Mr. 
Schultze  ascribes  to  Powell  &  Lealand. 
At  the  reception,  aforesaid,  Prof.  Smith  dis- 
played, by  means  of  the  vertical  illumina- 
tor, as  modified  by  himself,  and  Tolles*  du- 
plex objectives,  several  severe  tests,  among 
them  Amphipleura  pellucida  in  balsam  on 
the  MoUer  Probe  platte,  and  Nobert's  XIX 
band,  dry,  (of  course),  and  this  too  in  a 
public  hall  crowded  with  eager  visitors 
moving  about  from  instrument  to  instru- 
ment. A  report  of  this  reception  was  pub- 
lished in  the  Cincinnati  Medical  News  for 
June,  1877. 

Far  be  it  from  me  to  say,  that  this  use  of 
the  vertical  illuminator  was  not  new  to  Mr. 
Schultze  when  he  presented  it  to  the  Quekett 
Microscopical  Club  last  Fall,  but  he  is  cer- 
tainly unfortunate  in  not  making  his  dis- 
coveries till  after  they  have  been  published 
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two  years  and  more  in  the  United  States. 
That  Mr.  Morehouse's  paper  was  not  en- 
tirely unkno\«^  in  England,  is  evident  from 
the  opening  sentence  of  the  paper  by  Mr. 
J.  W.  Stephenson  the  distinguished  Treas- 
urer of  the  Boyal  Microscopical  Society, 
which  api)ears  in  the  American  Joxtsnaij  of 
MiGBOSGOPT  for  January,  1880,  immediately 
after  Mr.  Schultze's. 

Mr.  Stephenson  says:  *' The  fellows  will 
have  seen  m  the  April  number  of  the  Jour- 
nal  (of  the  B.  M.  S.,)  p.  194,  a  note  extracted 
from  the  American  Jyatwalist  for  February, 
in  which  are  described  the  advantages  found 
by  Mr.  Morehouse,  of  New  York^  to  be  ob- 
tained from  the  use  of  the  vertical  illumin- 
ator in  the  resolution  of  diatoms  and  podura 
scales." 

This  shows  that  there  are  foreign  micro- 
scopists  who  do  think  of  American  workers 
and  work,  and  also  serves  to  indicate  pretty 
fairlj  the  relative  positions  of  two  classes  of 
foreign  microscopists. 

Verb.  8(q>, 

Geo.  E.  Bi^ckhah,  M.D.,  F.RM.S. 

Dunkirk.  N.  Y..  January  21. 1880. 


Concerning  Scientific  Journals. 

Ed.  Am.  Jour.  Microscopy — ^The  triple 
number  of  this  journal,  (July,  August,  Sep- 
tember,) containing  a  letter  of  mine  on  the 
general  subject  of  the  best  mode  of  publish- 
ing scientific  memoirs,  with  special  reference 
to  the  duty  of  this  journal  in  the  matter,  I 
only  received  about  the  middle  of  January. 
To  this  letter  the  Editor  kindly  replied  (in 
same  namber)  in  an  editorial  entitled, 
**  The  Aim  and  Scope  of  this  Journal."  I 
have  not  been  able  to  see  that  the  objections 
made  by  Mr  Phiu,  are  of  more  than  limited 
validity;  still,  I  had  thought  best  to  leave 
the  case  as  it  stood,  inasmuch  as  I  expected 
my  suggestions  to  have  no  immediate  effect, 
if,  indeed,  they  ever  atti*act  the  notice  of 
men  competent  to  csrry  them  out  in  any- 
thing like  a  perfect  manner.  However,  a 
word  or  two  more  can  do  no  harm. 

The  plan  of  publication  above  mentioned 
is,  in  brief,  this:  *'Let  some  publisher  ap- 
point men  in  each  department  to  examine 
whatever  articles  may  be  offered."  "The 
publisher  must  bind  himself  to  publish 
all  writings  that  are  approved  by  examiners 
and  in  separate  form.  To  avoid  expense  of 
advertising,  let  a  classified  list  of  articles  be 
issued  every  month,  and  sent  to  subscribers 
for  a  small  sum  per  annum." 

I  saw  no  way  of  carrying  out  this  plan 
completely,  save  by  government  aid.  Re- 
cognizing the  fact  that  such  aid  must  long 
^main    a    thliig    of   the  future,   I  wrote: 


"  There  is,  however,  one  thing  that  need  not 
wait  for  the  dull  comprehension  of  pub- 
lishers or  government  aid.  We  have  here 
a  journal  that,  for  our  purpose  can  be  made 
to  rank  high  above  any  other  microscopical 
journal  that  has  ever  existed."  ''  This  pur- 
pose is  to  have  this  journal  take  the  place 
of  the  '  classified  list,'  above  mentioned,  its 
publisher  being  the  one  who  undertakes  to 
publish  all  such  approved  matters  (in  Bio- 
logy) as  would  sdl  in  suffldent  quantity,  and 
in  separate  form;  i.e.,  each  article  by  itsell" 
*'  If  the  journal  be  sent,  for  a  time,  free  to 
all  the  libraries  of  the  world  that  are  of  suf- 
ficient importance,  and  to  a  few  of  the  more 
prominent  Biologists  of  Europe,  until  it  be- 
comes everywhei-e  well  known  that  through 
it  alone  can  one  know  what  is  being  done 
by  American  investigators,  and  from  it 
alone  can  the  results  of  such  investigation 
be  obtained  without  paying  for  undesired 
matter,  it  cannot  fail  to  happen  that  the 
journal  will  secure  a  greatly  increased  cir- 
culation, authors  a  greater  number  of 
readers,  and  readers  a  very  great  deal  of 
matter  that,  with  the  present  system,  they 
cannot  afford  to  buy. " 

In  saying  that  by  this  plan,  ''  Authors 
would  Hecure  a  ^eater  number  of  readers," 
I  did  not  have  in  mind  ordinaiy  readers, 
i.e.,  those  who  read  for  the  pleasure  of  the 
moment;  but  men  of  science.  A  scientist 
cai*es,  or  ought  to  care,  but  little  whether 
his  work  be  read  by  non-scientists  or  not* 
(By  scientist  I  mean  here  one  whose  efforts 
are  directed  to  the  advancement  of  science 
by  means  of  oiiginal  research.)  Of  coui'se 
the  actual  number  of  readers  might  be 
greater  on  periodical  plan,  (especially  if 
periodical  have  a  popular  character,)  than 
could  be  obtained  otherwise,  but  a  large 
number  of  them  may  be  just  equal  to  zera 

In  the  editorial  above  mentioned,  Mr. 
Phin  writes:  **  The  expense  of  printing  100 
copies  of  a  paper  is  very  nearly  as  ^eat  as 
that  of  250,  and  where  the  illustrations  are 
numerous  and  elaborate,  the  cost  is  almost 
prohibitory,  if  only  the  smaller  number  can 
be  disposed  of." 

The  reply  to  this  will  be  found  in  my 
former  letter,  and  is  reprinted  above  in 
italics,  "such  matter  as  would  sell  in st/- 
ficient  quantity. "  Of  course  I  would  not  ask 
a  man  to  publish  a  work,  laijge  or  small,  by 
which  he  is  to  lose  money;  if  for  no  other 
reason  than  that  it  would  be  useless.  I 
mentioned  the  number  200  merely  for  the 
sake  of  getting  some  sort  of  an  idea  as  to 
what  number  of  buyei*s  would  be  necessary 
to  enable  one  to  publish  a  memoir  "  of  given 
length  with  a  few  cuts." 

Far  from  being  conclusive,  the  objection 
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aboTe  18  veiy  enconragmg.  From  it  I  must 
infer,  that  eyen  *'  where  tne  iUustrations  are 
numeroiiB  and  elaborate,'*  a  memoir  could 
oertednlj  be  sold  at  a  reasonable  price  to 
250  buyers. 

I  beueye  that,  in  many  cases,  there  is  no 
need  of  such  *'  elaborate  "  illustrations  as 
are  oonunon.  Take,  for  instance,  the  work 
of  Stein  on  the  Flagellata,  (Per  Organismus 
d.  lufusionsthiere  nd.  IEl,)  of  which  the 
first yolume  only  is  out,  (so  far  as  I  know,) 
and  which  costs  nearly  920.00  in  Germany. 
This  price  is  made  necessary  I  think,  not 
80  much  on  accoimt  of  the  limited  number 
of  buyers,  (it  is  a  book  that  will  continue  to 
sell  long  after  the  youngest  of  us  are  dead,) 
but  because  of  the  great'uumber  of  engray- 
ingB,  all  of  which  are  superb  and  therefore 
expensiye.  I  cannot  but  think  that  this 
work  would  haye  been  yeiy  nearly,  if  not 
quite  as  valuable  to  science,  if  only  one 
member  of  each  family  had  been  repre- 
sented in  the  most  perfect  manner,  leaving 
the  great  majority  of  species  to  be  content 
with  cheap  diagrams.  One  species  of  a 
family,  (if  this  be  rightly  formed),  perfectly 
represented,  is  a  .perfect  representation  of 
all,  so  far  as  they  are  alike;  and  since  the 
points  of  uidikeness  are,  by  hypothedis,  few 
in  number,  they  can  be  brought  out  quite 
as  well,  and  very  much  cheaper,  by  means  of 
diagrams  in  the  text  Thus  is  secured  also 
the  considerable  advantage  of  not  having 
continually  to  refer  to  plates  at  a  distance 
from  the  text  that  is  being  read.  Some  one 
may  say  that  such  theories  are  well  enough, 
bat  found  wanting  when  put  to  use.  Let 
him  examine  the  plates  in  works  similar  to 
the  one  mentioned,  or  in  almost  any  elabor- 
ate biological  memoir,  notice  how  great  an 
amount  of  costly  work  is  done  over  and 
over  again  to  no  good.  How  foolish,  for  in- 
stance, to  show,  m  all  details,  the  whole  of  a 
Heliozoan,  when  half  would  do  as  well. 

There  is  no  denying  the  fact  that  the 
vanity  of  the  investigator  is  often  at  war 
with  his  real  love  of  science  and  desire  for 
Us  advancement. 

Throughout  all  Qermany  and  Austria, 
there  is  scarcely  a  scientist  worthy  the 
name,  who  does  not  read  English  readily, 
and  whose  scientific  reading  is  not  made 
up  largely  of  English  memoirs.  Without 
doubt  the  same  is  true  of  France  and 
other  continental  countries.  How  great, 
therefore,  would  be  the  mistake  of  the  pub- 
lisher who,  in  estimating  the  probable  sale 
of  a  memoir,  should  take  into  consideration 
only  England  and  America.  Perhaps  the 
"distinguished  naturalist,"  mentioned  by 
Mr.  Phm,  "who  has  had  in  his  portfolio, 
for  some  years,  a  work  of  great  value,"  has 


not  been  able  to  find  a  publisher  who  would 
take  steps  to  secure  a  foreign  market  for 
the  book.  Nothing,  however,  could  be 
easier ;  it  is  only  necessary  in  the  case  of 
Qermany  and  Zoology,  to  send  a  copy  to 
the  editor  of  the  Zool,  Ameiger,  and  soon 
every  one  interested  will  know  of  its  exist- 
ence and  somethijig  of  its  merits. 

Herein  lies  one  difficulty.  Publishers, 
some  of  them,  do  not  know  enough  of  these 
matters  to  form  an  opinion,  and  those  who 
might  know  have  other  work  to  do,  to  say 
nothing  of  lack  of  capital 

Mr.  Phin  writes:  "A  practical  remedy 
will  lie  in  the  multiplication  of  specisl 
journals. "  *'  We  want  a  journal  of  Botany, 
Zoology,*'  etc.  The  editor  will  excuse  my 
saying  that  this  is  only  an  approach  to  a. 
remedy.  I  admit  that  the  more  restricted 
the  scope  of  ^  a  journal  the  better,  but  had 
there  never  been  journals  of  any  other  sort 
than  such  as  were  devoted  to  the  most 
special  objects  possible  for  them  to  have 
and  yet  liye,  we  would  still  be  in  trouble. 
If  I  am  inyestigating  the  causes  of  dia- 
tom motion,  I  do  not,  therefore,  desire  to^ 
take  a  diatom  joumaL  There  are  many  of 
the  best  scientists  who  do  not  study  organ- 
isms in  groups,  attempting  to  penect  the 
history  of  any  particular  order  or  class;  but 
who  prefer  to  attack  ^nend  problems, 
morphological,  physiological  and  embryo- 
logical,  ransackmg  perhaps  a  whole  king- 
dom in  their  search  after  laws  of  causation 
and  coexistence.  As  an  inferior  example, 
I  may  mention  the  fine  essay  of  Strassburger 
on  Zoospores,  "Wirkung  d.  Lichtes  auf 
Schwarmsporen. " 

The  invesiigator,  as  such,  desires  to  read 
everything  upon  his  subject,  and  nothing 
else;  if  he  has  to  buy  this  matter  in  journal 
form,  he  will  buy  much  that  is  of  no  use  to 
him,  and  which,  if  read,  will  amount  to  bo- 
much  time  wasted. 

In  my  former  letter.  Prof.  Hertwig's  name 
was  spelled  Herting.  I  see  a  similar  mistake 
in  Dr.  Garjienter's  Work  on  the  Microscope, 
p.  468,  (5th  edition,)  where  it  is  spelled 
"  Hartwig."  W.  G.  Lafham. 

NorthviUe.  Mich..  Feb.  1. 1880. 


•  •  • 


Volume  I.  Out  of  Print 

VTrTE  regret  to  be  obliged  to  anDounce 
"  ^  that  Volume  One  of  the  Amebigak 
JotJBKAL  OF  MiCBOBCOFT  is  out  of  print, 
and  can  no  longer  be  furnished  to 
clubs. 
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Hie  Journal  as  an  Advertiaiiig  Medinn. 

An  advertiser  whose  letter  can  be  examined  at 
our  office  writes  us  as  follows:  "I  have  received 
several  letters  of  inguiry,  and  it  will  please  you  to 
know  that  though  1  have  had  advertisements  in 
other  journals  also,  evert/  letter  of  inauiry  refers 
to  the  Ambbican  Joubnal  of  Micboscx>py.  This 
•certainly  demonstrates  the  value  of  the  journal  as 
an  advertising  medium." 

Another  very  extensive  advertiser  says:  "We 
have  advertised  in  several  other  journals,  out  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  together." 


Postage  Stamps. 


VI/IG  again  call  the  attention  of  oar  sub- 
*  scribers  to  the  fact,  that  while  we 
take  postage  stamps  of  small  denomina- 
tions at  fall  Talae,  those  of  higher  de- 
nominations are  of  no  ase  whatever  to 
US.  We  cannot  sell  them,  except  at  a 
veiy  great  loss,  and  the  post  office  will 
not  exchange  them  for  smaller  denom- 
inations. Therefore,  please  do  not  send 
them. 


Hew  Societies. 

f  \NE  of  the  most  gratifying  evidences  of 
^^  the  hold  which  microscopy  is  taking 
upon  the  people  of  this  countiy,  ifi  the 
number  of  new  societies  which  have  been 
organized.  Some  of  these  new  societies 
rival  and  even  outstrip  most  of  the  old 
ones.  Thus  the  Rochester  Society,  num- 
bers over  one  hundred  members,  being, 
we  believe,  the  most  numerous  society  in 
the  country.  The  new  society  at  Cam- 
den, N.  J.,  also  shows  a  degree  of  activity 
which  might  well  be  imitated  by  older 
organizations. 

Amongst  the  most  recent  additions  to 
the  sisterhood  of  societies  is  that  of 
Lancaster,  Pa.,  the  first  repoi-t  from 
which  will  be  found  in  another  column. 
We  see  that  they  limit  their  membership 
to  twenty-five,  a  rule  which  we  cannot 
commend.  All  such  societies  should 
open  their  doors  as  widely  as  possible, 
and  the  more  members  tbere  are  the 
better.  It  is  true,  that  some  individuals 
will  be  found  in  every  community  who 
wiU  try  to  use  these  societies  for  their 
own  aggrandisement,  but  it  will  always 
be  found  impossible  to  keep  them  out, 
since  the  activity  which  is  bom  of  sel- 
fishness is  usually  of  the  most  vigorous 


kind.  The  trne  plan  is  to  enlarge  the 
society  until  tiieir  influence  is  propor- 
tionately smalL 


Held  Over. 

T>ESIDES  several  interesting  and  im- 
—  portaut  general  articles,  we  have 
been  obliged  to  hold  over  some  valuable 
correspondence,  and  several  columns  of 
Transactions,  Amongst  the  latter,  will 
be  found  an  extended  report  from  San 
Francisco,  and  an  excellent  paper  on  the 
preparation  of  diatoms,  read  by  Mr.  E. 
Griffith,  of  Fairport,  before  the  Detroit 
Microscopical  Society. 
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Omission. 

rpHE  following  note  was  omitted  by  the 
printer,  and  should  have  appeared 
at  foot  of  page  55,  being  referred  to  'the 
sentence  in  italics  in  lines  16, 17  and  18, 
second  column: 

*  This  character  places  this  species  in  the  eenus 
Afenor  of  Bisso,  (Thorell  Ann.  and  Ma^r.  of  Nat 
Hist.,  vol.  18.) 


#ttV  §00k  ^ftbU. 


The  American  Katorallst:  Devoted  to  the 
Natural  Sciences  in  their  Widest  Sense.  Edited 
by  Prof.  A.  8.  Packard,  Jr.,  and  £.  D.  Cope. 
Monthly,  $4  per  year.  Philadelphia:  McGalla  & 
Staveiy. 

A  little  over  a  year  a^.  it  was  alleged  as  a  rea- 
son for  startins  a  new  quarterly  journal,  (which, 
by  the  way,  suspended  after  issuing  just  four 
numbers)  that  there  was  no  American  journal  in 
which  workers  in  Natural  History  could  present 
their  resulte.  and  that  they  were  compelled  to  go 
abroad  in  order  to  find  a  medium  for  publica- 
do&I!  This  statement  was  forcibly  recalled  to 
mind,  by  the  appearance  of  the  February  number 
of  the  American  NaturaUst,  which,  with  SiUimarCs 
JfmmtU  and  one  or  two  others,  Tory  effectively 
contradicte  the  impudent  assertion  above  quoted. 
The  present  number  contains  four  important 
articles,  two  of  which,  (that  on  "Comparative 
Embryology  "  and  the  one  on  "  The  Development 
ofMoina.")  are  specially  interesting  to  mioro- 
scopists.  Under  the  subKheads  of  Recent  Litora- 
tare.  Botany.  Zoology,  Anthropology,  Geology  & 
Paleontology.  Geography  A  Travels,  and  Micro- 
scopy, the  reader  is  kept  <tu  courant  with  the 
scientific  progress  of  the  day.  The  American 
KaiuraUst  is  neatly  got  up.  well  printed,  hand- 
somely Illustrated  and  very  carefully  edited,  and 
while  it  maintains  its  present  position,  no  Ameri- 
can worker  can,  with  honesty,  assert  that  he  is 
without  a  medium  through  which  his  resulte  may 
be  presented  to  the  public,  and  no  Americaii  stu- 
dent can  fairly  complain,  that  he  has  not  within 
his  reach,  a  record  of  progress  in  natural  history. 


niastrationa  of  the  Nests  and  Eggs  of  the 
Birds  of  Ohio.  With  Text.  By  Genevieve  E. 
Jones  and  Eliza  J.  Schulze.  Folio.  Published 
by  the  Authors.    Clrcleville.  Ohio. 

We  have  not  seen  this  work,  but  we  desire  to 
call  the  attentlen  of  our  readers  to  it.  because, 
those  in  whose  opinion  we  have  confidence,  re- 
sard  it  as  specially  worthy  of  the  attention  of  all 
who  are  Interested  either  in  objecte  of  beauty,  or 
in  nests  and  eggs,  as  a  department  of  ornitho- 
logy. As  mere  parlor  ornamente.  these  plates 
ara  far  above  the  meaningless  trash  which  every 
season  sees  poured  out  by  publishers  who  pander 
to  the  tastes  of  those  who  have  more  money  than 
brains.  A  vary  sad  circumstanoe  ooxmected  with 


the  publication  of  this  work  is.  that  one  of  th& 
authors.  Miss  Jones,  died  last  August,  of  a  fever 
brought  on,  no  doubt,  by  her  exertions  in  a  work, 
which  to  her  was  one  of  love.  Her  friend  and  fel- 
low worker,  has,  however,  determined  to  carry 
out  the  original  design.  Miss  Jones'  name  being 
still  associated  with  it  Let  us  lend  all  the  assis- 
tance and  encouragement  that  we  can. 


The  Baindrop.  A  Monthly  Kiscellanv  of  en- 
tertalng  reading  for  Young  People.  Published 
at  the  Western  Pennsylvania  Institution  for 
the  Deaf  and  Dumb.  Turtle  Creek.  Penn.  $i.oo 
per.  year. 

This  is  one  of  the  most  delightful  little  maga- 

sdnes  that  comes  to  our  table.   It  contains  a  laig» 

number  of  classical  stories,  told  in  such  simple 

language  that  even  a  child  can  understand  them. 

while  at  the  same  time,  they  will  be  found  fresh 

and  interesting  to  all  except  old  book  worms. 

This  little  magazine  ought  to  be  better  known. 

Send  ten  cente  for  a  specimen  copy,  and  see  how 

much  pleasure  you  can  give  the  little  folks. 


•  ♦  • 


TBAVBAOTIOVB   OF  B00IBTIB8. 

NoTX. — It  wiD  aflbrd  us  great  pleasure  to  publish  notes  of 
the  TiansactioQs  <^  any  of  our  Microscopical  Societies.  The 
limited  space  at  our  command  precludes  the  insertion  6t 
lengthened  accounts  of  mere  busmess  details.  We  wish  it 
also  to  be  distinctly  tmderstood  that  these  reports  are  pu1>> 
lished  as  received  from  the  Secretaries  of  the  oifferent  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  responsible 
for  any  statements  contained  therein. 

Rochester  HicroeeoplcAl  8oelet7_The  reg- 
ular monthly  meeting  was  held  Thonday,  February 
9,  in  the  lecture  room  of  the  Free  Academy,  Presi- 
dent Lattimore  in  the  chair.  The  minutes  of  the 
previous  meeting  were  read  by  Beeretary  Line,  and 
approved. 

The  paper  of  the  evening  was  then  read  by  Ed. 
Bansoh,  the  subject  being  *'The  Microscope  and 
its  Parts."  [This  pi^r  we  give  in  tah  on  another 
page  of  this  Issue  of  the  Journal.    Ed.  A.  J.  of  M.1 

Bisoosslon  of  the  paper  was  opened  by  Dr.  Rider, 
who  said,  that  Judging  fh)m  the  hnman  eye  pene- 
tration in  an  objective  was  not  a  great  firalt. 

Dr.  Blaokham  said  that  what  is  called  penetration 
in  a  high  power  is  a  fault.  If  penetration  is  desired, 
an  objective  of  low  power  should  be  used.  Deflni-^ 
tion  is  what  is  required  of  a  high  power  objective^ 
and  not  penetration. 

A  letter  was  read  on  the  subject  of  leonring  in* 
fusoria  in  water.  The  plan  suggested  was  carefully 
exhausting  the  water  by  means  of  a  small  sponge 
inclosed  in  silk.  Afier  the  sponge  is  saturated,  a 
slight  pressure  expelling  a  little  water,  should  be 
used  before  removing  from  the  glass,  so  that  none 
of  the  organisms  shall  adhere  to  the  siUc. 

President  Lattimore  spoke  of  removing  the  water 
containing  InAoiBoria  by  means  of  a  syphon  mad» 
with  a  muslin  strainer  drawn  over  a  ftmnel,  and  a 
small  robber  tube. 

ICr.  Keniman,  chairman  of  the  committee  on  r<w 


74 


THE  AMERICAN 


^?isk>n  of  the  oonstitatloii  md  by-lftwi,  reported. 
After  TariooB  amendmentfl  the  report  wii  adopted, 
•and  the  conBtitation  and  by-laws  were  ordered 
printed,  with  the  namee  of  membera. 

Dr.Somner  announced  the  death  of  Dr.  WQIard 
J>oohttle,  and  moTed  that  a  page  of  the  mlnntea  of 
4he  Society  he  aet  apart  to  his  memory.   Oarried. 

Dr.  Blaokham  presented  a  register  of  objeotlres 
to  the  Sodety. 

The  following  new  members  were  ohosen :  Mrs. 
.George  W.  XUiott,  Dr.  P.  A.  Kandeyille,  and  Miss 
:Kate  a.  Davis. 

The  paper  for  next  meeting  will  be  by  H.  F.  At- 
wood.  The  names  of  ten  members  were  read  firom 
the  alphabetical  list  of  members  to  exhibit  objects 
at  the  next  meeting. 

After  adjonmment  objects  were  exhibited  by  the 
ibllowing  gentlemen :  Messrs.  Dransfleld,  French, 
Atwood  and  Banker.  One  of  the  most  beantlfhl 
ol^ects  was  a  ciystalised  tear. 


Hleroeeoploal    Society  of  Camden,  If.  J. — 

Begnlar  Meethig  Thursday  evening,  January  32, 
•at  the  room  of  the  Sodety.  Walter  M.  James,  M.  D., 
of  Philadelphia,  delivered  a  lectnre,  which,  not- 
withstanding the  unpleasant  weather,  was  largely 
attended.  The  doctor  opened  his  lecture  by  a  de- 
scription of  the  various  kinds  of  dust,  the  sources 
whence  they  originate,  and  the  important  part  dust 
plays  in  the  diffosion  of  light,  dtlng  the  well-known 
iiut  that  a  ray  of  sunlight  entering  a  darkened 
room  through  a  oliink  or  crevice,  would  be  invisible 
ftrom  a  side  view  were  it  not  for  the  infinitesimal 
particles  of  dust  floating  in  the  atmosphere,  as 
light  travels  only  in  straight  lines,  and  unless  the 
eyes  directly  opposed  its  rays  its  presence  would  be 
unperodved.  Much  of  the  dust  we  see  in  the  air  Is 
composed  of  the  pollen  of  plants  being  wafted 
abroad  to  ftilflll  its  misdon  in  the  propagation  of 
its  spedes,  and  frequently  gives  rise  to  diseases  of 
the  human  system  which  prevail  In  the  Autumn, 
especially  those  called  oorysa  or  hay  asthma,  hay 
fever,  etc.,  which  are  now  believed  to  be  produced 
by  the  poUen  of  various  indigenous  plants,  the  rag 
weed,  etc  Not  only  pollens,  but  many  seeds  of 
plant  are  provided  by  nature  with  appliances  to 
fiMsUitate  their  disperdon  over  vast  distances,  and 
persons  remote  from  the  localities  in  which  the 
plants  abound  are  thereby  affected.  A  familiar  ex- 
ample in  the  case  of  seeds  is  afforded  in  the  dande- 
lion and  nettle,  the  latter  freqaeotly  ridng  high  in 
the  air  and  glistening  in  the  sunlight  like  shooting 
•tars. 

Dr.  James  delighted  his  audience,  not  only  by  the 
masterly  manner  in  which  he  handled  his  subject, 
but  also  by  the  care  with  which  he  chose  appro- 
priate language  in  which  to  dothe  his  ideas;  spesk- 
Ing  fh)m  meagre  short-hand  notes  It  was  rather 
conversational  than  studied,  and  seemed  to  be  ad- 


dressed directly  to  each  individual  with  ease  end 
fluency.  The  various  moulds  were  exhibited  under 
the  flnest  Instruments  of  the  members  of  the  So- 
dety,  and  the  curious  branching  of  the  '*Ped- 
dllium  glauoum,"  the  cells  of  the  yeast  plant,  7i- 
briones,  and  various  pollens  were  well  and  deuiy 
shown  by  Messrs.  Brown,  De  LaOour,  Kain  and 
Deronsse,  with  high  powers, 

Begular  Meeting  February  S,  1880.  Tliere  wis  s 
large  turn  out  of  the  members  and  their  friends. 
The  room  presented  an  exceedingly  dieerftal  ap- 
pearance, which  communicated  itself  to  all  present, 
and  assinted  in  making  the  piooeedings  unusually 
enjoyable. 

Aaron  Vangdder  and  Joseph  B.  Campbell  were 
elected  contributing  members,  and  applioatidii 
lh>m  three  other  persons  were  recdved. 

Since  the  last  regular  meeting  the  Society  has 
recdved  some  valuable  donations  in  the  shape  of 
a  series  of  12  photographs,  appropriatdy  fhuned, 
illustrating  the  resolution  of  some  of  the  most  dif- 
ficult Diatoms,  MoUer's  Typen  Flatte  and  Noberfi 
Bands,  from  Mr.  A.  W.  YaU,  of  Philaddphia,  a  mem- 
ber, and  another  lot  consisting  of  twenty-two,  tnm 
Surgeon  and  Brevt.  Li  OoL  J.  J.  Woodward,  U.  8. 
A.  Medical  Museum,  at  Washington,  through  the 
personal  efforts  of  L.  T.  Derousse,  Esq.,  Treasurer 
of  the  Society.  These  pictures  are  of  great  interest 
to  working  microscopists,  as  they  contain  a  complete 
history  of  the  objective  employed,  the  name  of  the 
maker,  power,  and  whether  resolved  by  oblique  or 
central  light.  The  difiioulty  i^uently  experienced 
in  obtaining  a  view  of  the  markings  upon  the  firus- 
tule  of  the  Diatom,  is  well  known  to  the  craft,  and 
will  be  appreciated  by  the  non-edentiflo  when  we 
inform  them  that  the  object  itself,  partioularly  the 
Amphipleura  Pelludda,  is  invidble  to  the  unaided 
eye,  yet  the  mierosoope  reveals  lines  upon  its  sur- 
face of  such  exceeding  flneness  that  one  hundred 
and  two  thousand  are  contained  within  the  space  of 
a  single  inch.  The  objects  photographed  are  there- 
fore mainly  what  are  called  "  test  diatoms,"  and 
are  variously  magnified  firom  800  to  4,600  diameten 
showiog  these  lines  perfectly,  often  both  transverse 
and  perpendicular,  giving  the  appearanoe  of  dots 
in  regular  order. 

Votes  of  thanks  were  ordered  to  be  sent  to  these 
gentlemen  for  their  appropriate  and  generous 
gift. 

The  following  recommendations  of  the  Preddent 
in  his  annual  address  were  discussed  and  adopted : 

Meetings  of  the  Sodety  to  be  hdd  semi-monthly 
on  the  first  and  third  Thursday,  the  first  tov  busi- 
ness and  third  for  sdentific  purposes. 

The  appointment  of  standing  committees  on  Bot- 
any, Mineralogy,  Entomology,  and  Ornithology,  to 
whom  objects  in  their  dass  shall  be  referred  to  be 
reported  on  and  amiiged  for  preserfation  and 
study. 


JOTJRNAIi  OP  MICROSCOPY. 
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Seyenl  othen  mm  passed  upon  relating  to  the 
gOTemment  and  comlort  of  the  Society,  of  no 
apeeitl  interest  but  to  the  members. 

Mr.  Sidle,  of  the  firm  of  Poalk  &  Sidle,  Mioro- 
loope  manQ&tctnrers,  both  of  whom  were  present, 
gsYs  a  clear  disoription  of  the  latest  instnunent  of 
their  make, "  The  Acme,**  which,  as  its  name  im- 
plies, leaves  Tory  little  more  to  be  desired,  either  in 
Ihe  way  of  merit  or  cost,  and  which  most  commend 
itself  to  all  workers  for  its  ingenious  oonstmction. 

An  eager  and  stndions  audience  snrronnded  Prof. 
C.  Heory  Kain,  at  the  close  of  bnsiness,  to  witness 
his  illnstralion  of  some  of  the  latest  and  most  ap- 
piored  methods  of  mounting  objects,  the  first  of  a 
leiies  to  be  followed  out  by  other  members  at  snb- 
seqaent  meetings.  The  Prof,  had  his  table  strewn 
with  the  neoessary  appliances  and  materials,  and 
prepared  a  number  of  beaatiftd  slides,  explaining 
the  process  the  while,  and  answering  all  queries  pro- 
pounded as  to  the  Tartous  steps  of  the  process.  The 
Society  contains  no  more  expert  manipulator  than 
Mr.  Eaio,  aa  his  specimens  will  attest,  and  the  de- 
msnd  upon  him  for  exchanges  from  abroad  rapidly 
depletes  his  cabinet  of  his  own  work. 


Wellealajr  College  Hleroeeopieal  8oelety_ 

The  Hiorosoopical  Society  of  Wellesley  College  was 
organized  in  May,  1877,  with  six  members  and  three 
microscopes.  There  are  now  forty  active  members, 
with  a  large  microscopical  library,  general  and 
special,  and  the  leading  Journals  on  the  table ;  also, 
•ixtj-flve  microscopes  and  a  yariety  of  accessory 
apparatus  at  command. 

Begnlar  meetings  are  held  on  the  second  Monday 
evening  of  each  month  during  the  college  year. 

The  officers  are,  Ida  J.  Brown,  Pros.;  Mary  I 
Beattie,  Yloe-Pres.;  Ellen  A.  G.  Psge,  Bee.  Sec.; 
Ada  L  Ayer,  Oor.  Sec. 

The  regular  meeting  was  held  on  Monday  evening, 
February  9;  the  President,  Miss  Brown,  in  the 
chair. 

The  leading  paper  was  by  Wb»  Freeman,  on  the 
method  of  mapping  absorption  spectra  with  the 
bright-line  micrometer  of  the  Sorby-Browning  Mi- 
crospeetroscope.  The  instrument  was  described 
in  detail,  and  the  method  of  constructing  a  scale  of 
leferenoe  by  obtaining  the  position  of  the  principle 
Fnunhofer  lines.  The  bands  in  the  spectra  of 
different  substances  are  mapped  out  on  the  same 
idle,  end  thus  compered.  The  paper  gave  details 
of  the  work  ol  the  writer,  especially  in  the  spectra 
ofehlorophylL 

Uiis  Whitney  ealled  attention  to  the  contents  of 
the  late  Journals,  and  read  interesting  extracts. 

Some  thirty  varieties  of  ferns,  mounted  for  the 
Sodetj's  collection  by  Miss  Painter,  were  exhibited, 
•nd  called  out  much  admiration.  Several  of  the 
•Udes  under  the  miorosoope  were  accompanied  by 
drawings  in  detail,  ss  the  Aspidinm  spinulosum. 


Dicksonia  punctllobula,  Davallia  pyxidata,  and  01- 
brotium  SohiedIL 

The  absorption  spectra  of  two  preparations  of 
chlorophyll  were  exhibited  under  the  microspectro- 
soope.  Adi.  I.  AxzB,  Oor.  Secretary. 


»Bd  Hcdlelne— The  Iowa  State 
Medical  Society  convened  at  I>es  Moines  on  January 
27,1880. 

A  few  medical  men  interested  in  microscopy 
brought  their  microscopes  and  exhibited  histo- 
logical  objects,  which  were  changed  every  session. 
Most  of  the  members  were  interested  in  the  matter. 

At  the  dose  of  the  morning  session  of  the  second 
day,  a  Microscopical  Section  was  formed  by  electing 
Prof.  J.  J.  M.  Augear,  M.  D.,  as  President,  and  FtoC 
W.  D.  Middleton,  M.  D.,  as  Secretary. 


IjAMcaater   (P»«)    Mieroeeoplcal    loelety.-^ 

This  society  was  organized  Feb.  9.  Having  limited 
its  active  membership  to  twenty-five,  at  the  first 
stated  meeting  the  ranks  were  filled.  Dr.  J.  W. 
Orumbaugh  is  president,  and  a  considerable  per- 
centage of  the  members  sre  professional  men, 
representing  law,  medicine  and  divinity,  while  the 
balance  come  from  all  branches  of  business,  ftrom  a 
common  Interest  in  science.  For  purposes  of  illus- 
tration, the  Society  hss  ordered  a  fine  oxy-hydrogen 
lantern,  with  microscopic  projector,  by  aid  of  which 
they  and  their  iUends  will  receive  instruction. 


Tite   Bfeur  Jersey  State   Miea«eeo]ii«ttl   So- 

eletjr_This  Society  met  in  Rutger's  College,  Kew 
Brunswick,  New  Jersey,  January  19.  The  meeting 
was  mainly  occupied  with  the  discussion  of  the 
new  by-laws.  The  secretary  gave  an  aooonnt  of  a 
weed  brought  to  him  by  a  fiirmer  of  Freehold,  K. 
J.,  which,  although  set  down  as  rare,  in  the 
Botanies,  he  said  was  now  troublesome.  This  was 
the  Jjqndium  eampestre,  one  of  the  emeiferw.  It 
had  become  at  last  acclimated.  The  flowers  of  this 
weed  are  very  minute,  and  the  pollen  exceedingly 
small,  in  iSsct  utterly  invisible  to  the  naked  eye.  At 
the  time  when  the  farmer  brought  it  to  him,  the 
secretary  wss  Just  coming  out  of  a  long  attadL  of 
hay  fever.  Forgetful  of  this,  and  from  the  sheer 
force  of  habit,  he  put  the  weed  to  his  nose,  and 
smelt,  thus  inhaling  the  pollen  dust,  when  of  a 
sudden  the  symptoms  of  the  disease  returned  in 
frill  force.  In  regard  to  the  relation  of  pollen  to 
this  disease,  he  mentioned  his  own  experience 
with  the  pollen  of  the  rag  weed.  Ambrosia  artemU' 
ia/oUaf  as  having  caused  a  relapse  in  one  instance. 
He  broached  the  theory  that  the  smaller  the  poUen 
the  more  irritant  it  was,  as  being  the  more  adhesive, 
and  the  more  difficult  to  detach  ttom  the  mucous 
membrane,  lliere  was  but  little  time  for  exhibit- 
ing slides,  and  the  Society  a^oumed. 

The  New   Jersey  State  MierosooplosI  Society 
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met  in  the  Qsnal  place,  February  16.  There 
iras  a  large  attendance,  the  most  important  bnai- 
nesi  being  the  election  of  three  tmstees,  and 
the  final  action  necenary  to  the  incorporation  of 
the  Society.  The  Imtteei  elect  were  Prof.  F.  0. 
Yan  Dycke,  Dr.  Oliiford  Morrogh,  and  Bct.  Samuel 
Lockwood,  Ph.  D,  The  last-named  was  also  elected 
treasorer.  The  preliminsries  to  incorporation  being 
settled,  the  Sodety  went  into  exhibition  of  slides. 
Dr.  Williamson  exhibited  a  monnt  of  flowers,  and 
pollen  of  StaHet  Limonium.  Dr.  Baldwin  showed 
preparations  of  malpighian  tnftsfh)m  kidney  of  cat, 
and  the  hnman,  also  ffowirie  tubulea  from  the  human. 
Dr.  Lockwood  showed  pubescence  on  leaves  of 
Malvcigtntm  eoecineumf  from  Colorado  and  Utah. 
He  said  the  specimens  were  famished  him  by  Mr. 
Marcus  B.  Jones,  of  Salt  Lake  Oity.  The  hairs  were 
yery  irregular  and  quite  pretty,  hayU^g,  many  of 
them,  ten  radiating  lines.  This  is  the  plant  reported 
to  have  poisoned  1,300  sheep  in  one  flock  in  Oolorado. 

S.  Ix)CKWooD,  Secretary. 


roa^ified  200  times."  I  think  Beale*8  informa- 
tion on  this  point  fails  to  satisfy  novioes^hile 
experts  probably  have  no  use  for  it  £.  S. 


-•-•- 


QUESTIONS  AND  ANSWERS. 


We  invite  inquiries  from  our  subscribers,  and  such  ques- 
tions us  we  ourselves  cannot  answer,  will  probably  draw  out 
a  reply  from  some  one  of  our  numerous  readers.  It  has  been 
well  said  that  '*ever>'body  is  wiser  than  anybody,"  and 
therefore  it  is  probable  that  most  questions  capable  of  solution 
will  receive  an  answer.  It  will  be  observed  that  all  letters, 
whether  of  inquiry  or  answer,  are  numbered  consecutively — 
the  answers  having  in  addition,  but  in  parenthesis,  the  num- 
ber of  the  letter  containing  the  question.  In  this  way  it 
is  easy  to  refer  to  any  letter,  either  of  inquiry  or  answer, 
and  correspondents  are  requested  to  use  these  numbers  in 
referring  to  previous  communications. 


Queatlonji. 

1.  Can  you  ^ve  me  the  formula  of  the  standard 
"Society  Screw'?  I  have  heard  that  another 
and  a  lai'ger  screw  has  recently  been  introduced ; 
can  you  give  me  the  formula  for  it,  and  can  you 
tell  me  by  whoso  authority  it  was  introduced  ? 

Amateur. 

2.  I  have  a  silver  parabolic  reflector  which 
used  to  giye  most  brilliant  effects  when  it  was 
new  and  brigrht,  but  lately  it  has  become  tar- 
nished and  black.  I  am  afraid  to  scour  it  lest  I 
should  destroy  its  polish ;  how  can  I  restore  it  ? 

E.N. 

8.  How  can  I  restore  the  surface  of  a  lens  that 
has  been  scratched  ?  G.  P. 

4.  Would  not  an  article  on  "  Ascertaininff  the 
Maffnifyin^  Power  of  Object-glasses"  be  oi  gen- 
eral interest  to  the  n^ders  of  the  Journal. 
Beale's  statement  in  "How  to  Work  With  the 
Microscope,"  page  44,  par.  63,  seems  indefinite. 
He  says :  "  Suppose  I  wish  to  know  how  much  a 
French  quarter  magnifies."  If  his  rule  applies 
to  all  objwt-glasses,  why  not  say  so.  His  scale 
is  placed  t(*n  inches  below  the  eye-piece.  We  are 
to  infer,  I  presume,  that  ten  mcnes  is  the  as- 
certained distance,  under  all  circumstances,  to 
place  the  scale  below  the  eye-piecie.  He  con- 
tinues :  "  If  the  magnilled  one-thousandth  of  an 
inch  covered  one  inch,  the  thousandth  of  an  Inch 
must  have  been  magnified  1,000  times;  but  in 
this  case  it  only  corresponds  to  the  one-fifth  of 
;m  inch,  and  tiherefore  the  one-thousandth  is 


5.  (2.)  Your  reflector  may  be  polished  by  using 
a  very  soft  and  clean  cotton  bob  or  buff,  revolving 
rapidly  and  charged  with  very  fine  polishing 
powder.  The  best  polishing  powder  is  the  fin^. 
and  softest  jeweller's  rou^e;  hard  rouge  will 
scratch.  Another  good  polishing  powder  is  pre- 
pared (not  precipitated)  chalk  or  wnitlng.  If  you 
can  find  a  maker  of  watch-cases,  however,  he 
can  polish  your  reflector  for  you  In  two  minutes 
far  better  than  you  can  do  iL  and  without  any 
risk.  If  you  cannot  do  better,  fix  a  wad  of  cotton 
on  a  spindle  driven  by  the  winding  apparatus  of 
a  sewing  machine,  we  have  used  such  an  ex- 
temporized buff  with  good  results. 

6.  (4.)  Beale's  rule  is  accurate,  but,  as  you  say. 
indefinite.  It  applies  to  all  object-glasises,  but 
one  difficulty  is  that  while  Beale  speaks  only  of 
the  magnifying  power  of  a  Fivncn  quarter,  his 
process  embodies  three  distinct  elements,  viz.: 
the  power  of  the  eye-piece  and  the  length  of  the 
body.  We  shall  give,  at  an  early  day,  a  simple 
and  thorough  article  on  this  subject. 


Babfciibem  who  have  a  lurplns  of  interesting  mi- 
oroioonio  material,  or  objeota  in  any  department  of 
natonQ  acienoe,  which  tney  wish  to  excmange,  may 
announce  it.  without  charge,  in  this  oolmnn.  The 
following  nuesmost  be  obflerved:  1.  The  pririleee 
of  announcing  an  exchange  is  conflned  to  sao- 
Borihers.  8.  Exghakoxb  only  will  be  admitted. 
Sales  and  porohases  for  cash  mast  be  relegated 
to  the  advertiBing  department.  8.  Each  exchange 
will  be  limited  to  three  lines,  and  must  be  legibly 
written  on  a  separate  slip  of  paper  (not  embodied 
in  a  letter).    Be  oareftsl  abont  the  address. 

Pleoroslgmas  and  many  other  diatoms,  marine 
algs,  and  much  miscellaneous  material,  in  exchange 
for  good  mounted  objects ;  correspondence  invited. 
M.  B.  Booth,  Longmeadow,  Uass. 

Well-mounted  sides  of  ham«n  pathological  speci- 
mens, viz.:  Sarcoma,  carciDoma,  fibroma,  and  epi- 
thelioma, several  varieties  of  each,  also  lung  In 
pneumonia,  kidney  in  Bright's  disease,  for  other 
well-mounted  pathological  or  histological  slides; 
send  for  list.  HcDiy  Froehling,  69  N.  Charles 
Street,  Baltimore,  Md. 

In  whole  or  part  exchange  for  an  objective,  about 
l-6th,  I  offer  11  vols.,  unbound,  of  "The  Nation '* 
1871,  and  July  1873,  Dec.  1876.  Bev.  F.  Hard, 
Laingsburg,  Mich. 

To  exchange  for  a  microscope  or  accessories,  a 
doable  barreUed  breech-loading,  laminated,  steel 
barrel  shot  gun.    F.  0.  Jacobs,  Newark,  O. 

WH  exchange  selected  named  diatoms  for  well* 
mounted  histological,  pathological,  and  anatomical 
preparations;  state  what  you  have  and  terms  of 
exchange ;  my  preparations  aU  good.  W.  W.  lUner^ 
Greene,  Iowa. 

Wanted,  in  exchange  for  books  on  the  microscope, 
Sohimper*s  "Synopsis  Mascorom  Earopsorom.'^ 
and  BerkeleT*s  ^*  Handbook  of  British  Mosses.'*  A. 
0.  Stokes,  tirentoD,  N.  J. 

Exquisite  wild  seeds,  neatly  mounted,  in  sets,  by 
genera  and  species.  Also  pollens  in  nalsam,  ar- 
ranged in  Bsme  way.  Bev.  J.  T.  Brownell,  Lyon8» 
N.  X. 
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R.  CARL  GROB- 
BEN  having  re- 
cently pnb&hed 
one  of  the  most 
complete  ao- 
conntB  of  the  de- 
velopment of  one 
of  the  Daphnidae 
which  has  yet 
appeared,  an  ab- 
stract of  his  paper 
may  prove  of 
value  to  Ameri- 
can naturalists. 
The  eggs  of  Moina  are  oval  and  mea- 
sure about  one-tenth  of  a  millimetre  in 
length.  Segmentation  occurs  first  on 
the  minor  and  then  on  the  major  axis, 
thus  producing  four  cleavage  spheres. 
A  polar  view  of  these  is  shown  in  Fig.  1, 
the  food  granules  (deiUoplasm)  being 
seen  between  the  blastomeres.  Another 
division  produces  eight  segments,  but 
after  tljia,  deavnge  takes  place  at  un- 
equal rates  in  di&rent  pai'ts  of  the  egg. 
As  we  understand  the  matter,  these 
cleavage  planes  do  not  all  pass  completely 
through  the  yolk.    In  the  resulting  mui- 

*  Die  Entwiokeluniroiireschichte  der  Moina  rec- 
f^^^-  Arbiten  aus  dem  Zoolofflsohen  Institute 
aerUnlYenitat  Wien.  Tom.  li,  2  heft.  1879.  pp. 
«.  Pl8.7. 


berry  stage  the  "genital  cell"  (which 
afterwards  produces  the  genital  system) 
is  differentiated  even  before  the  first 
signs  of  the  gastrula  stage.  (Fig.  2  g, 
genital  cells  or  the  cells  which  by  invag-- 
ination  produce  the  endoderm.  In  these 
cells  the  so-called  Amphicuster  is  shown.) 
Soon  there  begins  an  invagination  of  the 
endodermal  cells,  and  other  cells  arise 
beneath  the  ectodermal  cells  near  the 
genital  cells.  These  form  the  mesoderm. 
Others,  opposite  the  genital  cells,  are 
larger,  and  these  form  the  cephahc  ger- 
minal plate,  ''  scheitel  platte."  (Fig.  3, 
an  optical  section  ;  ec,  ectoderm;  ms^ 
mesoderm;^  genital  cells;  ^  m,  gastrula 
mouth;  en,  ttie  cells  which  form  the  en- 
doderm; c,  cephalic  germinal  plate;  2>, 
deutoplasm.)  Then  the  gastrula  mouth 
closes  up,^the  genital  and  endodermal 
cells  become  internal,  the  body  is  con- 
stricted and  a  fold  is  formed  on  either 
side,  the  first  indication  of  appendages, 
which  develop  into  the  second  antennsB. 
A  depression  occurs  in  the  ectodermal 
cells,  where  finally  the  mouth  appears. 
(Fig.  4,  lettering  as  before;  a",  second 
antennae;  m,  depression  for  mouth.)  In 
the  next  phase  two  more  appendages 
have  budded,  the  antennulsB  and  mandi- 
bles, while  the  antennal  bud  becomes 
two-lobed.  This  constitutes  the  nauplius 
stage.  (Fig.  5,  a\  antennulsB;  md^  man- 
dible,) Next,  two  of  the  thoracic  feet 
are  indicated,  then  two  more,  the  brain 
begins  to  appear,  the  mouth  depression 
is  deeper,  the  anus  is  indicated  and  the 
genitfid  cells  divide  and  are  placed  on 
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euch  side  of  ihe  median  line.  Then  the 
maxillsB  and  the  fifth  pair  of  feet  appear; 
the  eye  begins  to  be  developed  from  the 
ectodermal  cells,  the  shell  gland  is  pre- 
sent and  the  abdominal  bristles  are  out- 
lined. (Fig.  6,  6'  6",  brain ;  ma^  mj^,  first 
and  second  maxillee ;/*-/*,  thoracic  feet; 
br,  branchial  sacs;  ab,  abdominal  bristles; 
a,  anus;  8,  shell  gland;  t;,  vitelline  mem- 
brane; other  letters  as  before.)  The  suc- 
ceeding changes  are  those  of  increase  in 
size  of  the  appendages,  in  which  joints 
appear,  the  formation  of  the  shell,  ap- 
pearance of  heart  and  covering  of  the 
eye,  and  at  last  the  animal  acquii'es  the 
perfect  form  (Fig.  7,  from  Baird). 


Annual  Address  Before  the  San  Fran- 
cisco Microscopical  Society. 

BY  H.  C.  ETDH,  E33Q.,  BETIRINO  PRESIDENT. 

To  the  Members  of  tht  San  FraneUeo  MicrotcopUxU 
Sodeiy: 

Gentlemen — Another  year  has  elapsed 
since  I  had  the  honor,  as  presiding  officer 
of  this  Society,  to  make  my  report  of  its 
progress  and  material  prosperity. 

During  this  period,  while  we  have  had 
many  pleasant  reunions  and  some  inter- 
esting and  valuable  experience,  there  has 
not  been  that  active  attendance  nor  the 
lively  interest  in  its  affidra  that  have  char- 
acterized some  of  the  previous  years  of 
its  existence. 

This  has,  I  think,  been  in  a  large  mea- 
sure caused  by  the  enforced  absence  of 
some  of  our  more  active  members,  and  I 
am  sorry  to  have  to  include  the  Presi- 
dent in  that  list — ^but  such  is  the  fact; 
and  while  his  excuses  must  be  accepted 
as  valid — namely:  ill  health,  and  conse- 
quent thereon,  a  change  of  residence  into 
the  country — the  fact  yet  remains  that 
the  life  of  any  society  is  exactly  propor- 
tionate to,  and  is  the  sum  of,  the  indi- 
vidual efforts  and  intei-est  exerted  by  its 
members. 

I  only  refer  to  this  subject,  and  bring 
it  to  your  attention  in  uiis  manner,  in 
the  hope  that  you  may  all  see  how  much 
is  dependent  on  the  efforts  of  each  one  to 
farther  the  interests  of  the  Society,  and 
to  urge  that  if  every  one  of  us  could  be 
made  to  feel  a  sense  of  obligation  to  con- 


tribute his  mite  on  each  occasion,  if  only 
by  attendance,  there  would  soon  be  httle 
cause  to  complain  of  diminishing  interest 
in  the  Society's  welfare. 

During  the  year  we  have  lost  but  one 
member  by  death,  namely,  Dr.  Oliver 
Hof^  a  resident  member,  who  died  on 
the  24th  of  December,  1879,  in  this 
city. 

With  respect  to  our  proceedings 
throufi^h  the  year,  I  propose  to  refer  to  a 
few  of  the  most  important  papers  and 
subjects  that  have  been  read  before  us, 
in  idl  but  one  instance  contributed  by 
members: 

THE  PHYLLOXEKA. 

In  May,  of  last  year,  the  subject  of 
the  Phylloxera  in  France,  its  progress 
and  devastation,  was  brought  before  the 
Society  in  a  most  instructive  and  inter- 
esting manner  by  Mr.  Charles  A.  Wet- 
more,  just  from  that  country,  where  lie 
had  made  a  special  study  of  the  subject 
His  remarks  were  illustrated  by  a  map 
of  France,  showing  the  infected  districts, 
and  the  ravages  of  that  insect  year  after 
year,  by  which  it  was  seen  that  many  of 
the  fairest  poi-tions  of  that  vine-produc- 
ing country,  were  already  overrun  with 
this  insect  pest,  with  a  prospect  of  a 
still  further  extension  of  its  destructive 
influences.  As  a  remedy  against  the 
spread  of  the  Phylloxera,  bi-sulphide  of 
carbon  has  been  strongly  recommended 
in  France,  and  used  there  with  very  good 
results;  and  in  the  hope  of  a  successful 
application  of  the  remedy  among  our  own 
vine  growers  in  California,  Mr.  Wetmore 
provided  the  Society  with  a  quantity  of 
small  cubic  blocks  of  the  substance  for 
circulation  through  the  infected  districts 
of  this  State.  They  have  been  widely 
distributed,  with  intructious  for  their 
use,  and  it  is  niuch  to  be  hoped  that  good 
results  will  follow;  but  as  yet  we  are 
without  reports,  and  I  presume  cannot 
expect  any  for  some  time  to  com^ 

In  the  same  month,  Mr.  J.  P.  moore 
favored  us  with  a  paper  on  the  Edible 
Fungi  of  California,  in  which  was  stated 
the  surprising  fact  that  there  were  not 
less  than  30  species  of  edible  fungi  grow- 
ing in  this  State,  and  fairly  accessible  to 
ai\y  collector,  with  a  sufficient  knowledge 
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of  the  sutnect,  to  determine  between  the 
edible  and  the  poisonous  species.  The 
indications  necessary  for  this,  Mr.  Moore 
undertook  to  formulate,  so  as  to  enable 
any  person  of  ordinary  intelligence  to 
make  the  selection;  but  I  doubt  very 
much  the  safety  of  the  process,  with  the 
uverage  observer  who  gets  beyond  the 
range  of  mushroom  and  toad-stooL 

a  LARGE  FOOD  SUPPLY  AT  OUB  DOOB. 

It  was  not  alone  surprising  to  know 
that  there  existed  so  large  a  food  supply 
ahnost  at  our  very  doors,  to  be  had  with 
no  more  labor  than  the  picking;  but  it 
would  have  enthused  an  epicure  to  hear 
this  gentleman's  description  of  the  rich 
and  nutritious  quality  of  one  fuxigus,  the 
delicious  flavor  of  another,  and  the  varied 
methods  of  preparation  of  all— roasting, 
frying,  broiliug  and  stevtring.  Hungiy 
were  his  hearers  for  a  fungus  breakfast, 
dinner  or  supper,  and  prouiised  it  was, 
with  the  proviso  that  the  host  should 
prove  every  dish,  for  none  of  us  cared 
to  go  through  his  experience,  resembling 
that  of  the  hired  "  prover  "  of  a  homoeo- 
pathic dispensary,  or  the  '*  official  taster" 
under  the  Maine  Liquor  Law,  even  for 
the  laudable  purpose  of  adding  to  the 
world  8  store  of  food&  There  wiU  always 
be  martyrs  to  science,  and  among  these 
we  fear  may  some  day  be  numbered  our 
worthy  fellow-member.  But,  joking  apart, 
the  fact  is  a  very  interesting  one,  and  it 
might  be  said  vali  able,  except  that,  in 
the  present  state  of  intelligence  on  the 
subject^  the  difficulty  of  determining  be- 
tween a  safe  and  a  dangerous  fun(4us  is 
too  serious  to  expect  any  material  ad- 
dition to  our  market  suppHes  in  that  di- 
rection*  It  is  a  curious  circumstance 
that  nature  should  provide,  in  a  large  class 
of  the  vegetable  kingdom  with  numer- 
ous species,  individual  species  capable 
of  gratifying  the  palate  of  man  and  as- 
similating vnth  his  physical  system, 
while  other  species.,  so  closely  resembling 
these  as  to  be  constantly  mistaken  for 
tliem,  and  commonly  undistinguishable 
by  taste,  contain  some  subtle  poison, 
«*ither  deadly  or  extremely  dangerous  to 
the  human  organization.  This,  I  say,  is 
a  Ringular  fact,  and  furnishes  material 
for  useful  study — to  the  chemist,  perhaps 


more  than  the  microscopist;  but  quite 
as  valuable,  I  think,  as  the  indentifica- 
tion  and  determination  of  numerous 
species. 

Li  July,  Rev.  J.  H.  Wythe,  M.D.,  read 
before  the  Socity  a  paper  on  certain  im- 
provements in  microscopical  eye-pieces; 
but  as  I  have  not  by  me  his  paper,  am 
unable  at  present  to  more  than  allude  to 
it,  and  to  his  well  known  mechanical 
skill  in  producing  novel  optical  effects 
with  some  very  simple  apparatus. 

METALLIFEROUS   VEINS. 

Later  in  the  year  Mr.  Melville  At- 
wood  read  a  paper  on  the  "  The  impor^ 
tance  of  a  classification  of  metalliferous 
veins,"  which  was  a  valuable  addition  to 
the  many  previous  papers  of  that  gentle- 
man on  the  use  of  the  microscope  in 
mineralogy  and  geology.  He  holds  that 
the  only  way  in  which  mineral  lodes  can 
be  properly  classified,  is  by  their  enclos- 
ing rocks,  or  the  rock  formation  in  which 
they  occur.  For  the  deteimination  of 
the  greater  number  of  these  formations, 
the  use  of  the  microscope  is  indispensi- 
ble,  their  internal  structure  sometimes 
differing  widely  while  similar  in  exter- 
nal appearance.  For  the  purpose  of  such 
examination,  extreme  y  thin  sections  are 
required,  and  these  have  been  heretofore 
only  obtainable  at  the  expense  of  a  great 
desd  of  trouble  and  patience.  Mr.  At- 
wood,  as  usual,  was  thoroughly  practical, 
and  in  this  instance  explained  in  theory 
and  practice,  with  all  the  necessary  ap- 
paratus, his  method  of  making  the  thin 
sections  requiivd.  It  was  extremely 
simple  and  so  easily  acquired  that  any 
person  could  from  his  description  merely, 
I  think,  comprehend  the  whole  pro- 
cess. 

Some  valuable  additions  have  been 
made  to  the  library  duiiug  the  year, 
among  which  may  be  mentioned  McCook's 
"Agricultural  Ants,"  donated  by  Mr. 
Banks,  a  splendid  quarto  volume;  "The 
Surgical  History  of  the  Rebellion  by 
the  United  States,"  tlirough  Col.  Dr. 
Woodward;  a  series  of  colored  charts 
from  Germany,  containing  large  figures 
of  the  lower  forms  of  animal  life,  for 
wall  and  lecture  illustration,  and  a  book 
containing  the  society's  stock  of  mosses 
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and  lichens,  momited  by  our  Secretazy, 
Mr.  Denison. 

It  may  be  remembered  that,  in  my  last 
report,  I  spoke  of  the  extent  and  value 
of  our  library,  and  how  little  its  great 
resources  were  understood  by  more  than 
a  few  of  our  members,  and  that  I  then 
expressed  a  hope  of  being  able  to  pro- 
perly classify,  catalogue  and  index  it.  I 
am  happy  to  be  able  to  say  that  the  hope 
has  been  fully  realized,  although  the 
writer's  share  in  the  work  has  been  ex- 
tremely small,  not  extending  beyond 
direction  and  supervision. 

It  happened  uiat  early  in  the  year  an 
opportunity  was  offered  to  obtain  the 
services  of  a  gentlemen  fully  qualified  to 
do  the  work,  and,  through  the  liberality 
of  otu*  worthy  Corresponding  Secretary, 
the  work  was  done,  occupying  a  period 
of  nearly  four  months.  The  results  are 
presented  to  you  this  evening,  in  the 
shape  of  four  bound  volumes  of  manu- 
script, so  arranged  as  to  be  easy  of  access, 
and,  I  may  truly  say,  of  the  very  greatest 
value  to  all  students  of  microscopical 
science  and  its  aUied  subjects,  inasmuch 
as  we  have  here  a  complete  index  to  the 
Quarterly  Journal  of  Microscopical  Science 
and  the  Monthly  Microscopical  Journal; 
an  index  to  all  subjects  connected  with 
microscopy  in  several  other  serial  pub- 
lications, including  Nature  and  the  Intel- 
lectual Observer,  and  finally,  a  full  cata- 
logue as  well  as  index  of  authors  and 
subjects  of  all  the  books  and  pamphlets 
in  our  hbrary. 

THE  ARRANQEMENT  OF  THE  LIBBART. 

This  I  will  describe  a  little  more  fully. 
Bookcase  No.  1,  containing  journals, 
dictionaries  and  encyclopedias,  nas  been 
catalogued  on  sheets,  with  name  of  work 
and  publisher,  date  and  number  of 
volumes.  Bookcase  No.  2,  containing 
miscellaneous  works.  These  have  been 
catalogued  and  indexed  by  cards  con- 
taining references  and  cross-references 
to  name  of  work,  subject  and  author. 
At  least  one  reference  to  each  work  con- 
tains, in  addition  to  the  above,  the  name 
of  the  publisher,  date,  edition  and  size 
of  volume  in  inches.  These  cards,  after 
liaving  been  alphabetically  arranged, 
were  copied  into  sheets  in  that  order, 


showing  alphabetically  separate  cata- 
logues of  subjects  and  authors.  These 
sheet  catalogues  refer  to  the  books  by 
letter  and  number.  For  example:  A  1, 
A  2,  B  1,  B  2,  etc.,  etc.  Under  tacL 
letter  ai'e  shown  all  the  books  numbered 
under  that  letter  thus  indicating  the 
place  in  the  bookcase  of  eavh  volume. 
When  in  the  cat^dogue  a  work  is  in- 
dexed under  A,  for  example,  which  in 
placed  among  the  "  B's  "  in  the  case,  it 
IS  referred  to  thus:  "  See  B,"  etc  Books 
that  are  too  high  or  bulky  to  go  into 
their  proper  places  in  the  case,  are  pnt 
on  the  lower  shelf,  and  in  the  catalogue 
are  so  referred  to;  these  having  a  special 
designation,  as  "  XIX  2X3"  etc  The 
pamphlets  have  been  put  together,  on 
one  of  the  comer  shelves,  and  have  been 
catalogued  by  cards  and  written  sheets 
the  same  as  miscellaneous  works.  Full 
indices  have  been  made  of  the  following 
works,  written  on  she^^ts,  viz:  "Quarterly 
Journal  of  Microscopical  Science,"  vol- 
umes 1  to  18,  including  the  transactionR 
of  the  Royal  Microscopical  Society. 
"Monthly  Microscopical  Journal,"  in- 
cluding the  transactions  (to  which  jour- 
nal they  were  transferred),  from  volume 
1  to  — .  "  Quarterly  Journal  of  Micro- 
scopical Science,"  from  volume  19  to  — 
"  Student  and  Intellectual  Observer,"  vol- 
umes 1  to  3 — on  microsc)pic  hulijects 
only.  "Intellectual  Observer,"  volumes 
1  to  —  on  microscopic  subjects  only. 
"  Quekett  Mic.  Soc.  Journal,"  volumes  1 
to  —  full  index. 

Our  cabinet  is  not  in  as  good  a  con- 
dition as  the  library.  There  is  a  large 
number  of  slides,  some  4,500,  but  tliey 
need  to  be  classified  and  catalogued. 
Among  the  recent  additions  were  Ti 
slides  of  Diatoms  from  H.  P.  Atwood,  of 
Chicago;  7  slides  of  Diatoms,  mounted 
by  our  Mr.  Norris,  and  deserving  especial 
mention  for  their  excellence,  both  m 
quality  and  appearance;  also,  6  slides  of 
minerals  from  Mr  Denison,  and  100 
shdes  of  Diatoms,  constituting  the  fifth 
and  last  century,  of  Prof.  H.  L.  Smith's 
series. 

THE  society's  POSTTION. 

It  is  a  matter  of  considerable,  and  I 
think  very  just  pride,  that  the  position 
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oar  Society  hns  obtained  in  the  scien- 
tific world,  has  lately  been  recognized  in 
a  marked  and  yerj  pleasant  manner  by 
its  proposed,  unsolicited,  and  admission 
throngh  its  presiding  officer  ex-officio, 
to  a  fellowship  in  the  Royal  Microscopi- 
cal Society  of  London,  the  oldest,  and 
most  honored  of  all  such  societies  in  the 
world.  This  was  a  very  graceful  com- 
pliment to  our  societv,  and  the  connec- 
tion cannot  but  be  of  great  advantage  to 
us,  if  we  only  choose  to  make  it  so. 

[The  remainder  of  President  Hyde's 

address  consists  of  remarks  on  the  An 

nuol  Exhibition  and  other  matters,  a 

very  full  account  of  which  has  already 

appeared  in  our  columns,  so  that  it  is 

unnecessary  to  occupy  space  with  ii — 

En.  Am.  Jour.  Mic] 

•-♦-• 

Improvement    in     Microscopic    Eye- 
Pieces. 

BY    J.    H.    WYTHE,    M.D. 

• 

[In  the  first  volume  of  this  Joumol, 
we  published  an  imperfect  description 
of  a  form  of  amplifier,  de^sed  by  Dr.  J. 
H.  Wythe,  of  San  Francisco.  This  am- 
plifier attracted  considerable  attention 
at  the  time,  and  Dr.  Wythe's  claims  to 
originality  were  freely  discussed.  The 
following  article  which  we  copy  from  the 
Scientific  Press,  and  which  contains  a  full 
and  authoritative  description  of  Dr. 
Wythe's  invention,  cannot  fail  to  prove 
interesting  to  our  reader& — En.  Am. 
JouB.  Mic] 

The  magnifying  power  of  microscopic 
objectives  depends  on  the  diameter  of 
the  cone  of  rays  at  the  upper  part  of  the 
tube  of  the  instrument.  As  in  Fig.  1, 
the  cone  of  rays  from  an  objective  oJf 
short  focal  length  is  much  wider  at  the 
base  than  the  cone  from  one  whose  focal 
length  is  larger,  as  in  Fig.  2. 

The  diameter  of  such  a  cone  may  be 
increased  by  using  a  concave  lens,  or 
meniscus,  which  produces  still  greater 
divergence,  as  in  Fig  3. 

If  Uiis  diverging  lens  be  made  achrom- 


atic, no  injurious  efifect  can  happen  to 
the  image  formed  by  the  objective,  save 
the  loss  of  light  consequent  on  enlarge- 
ment.   Even  a  non-achromatic  concave 


\ 
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Vig.1. 

lens  or  meniscus  may  be  usefully  em- 
ployed to  amplify  the  image,  so  that  an 
objective  of  low  power  may  be  made  to 
magnify  an  object  as  much  as  one  of 
shorter  focal  length.  Theoretically,  a 
perfectly  achromatic  amplifier  is  needed, 
but  practically,  one  not  achromatic  is 
quite  useful  The  degree  of  amplification 
depends  on  the  concavity  of  the  amplifier. 


\ 


\ 


/ 


9 


FiR.X 

its  nearness  to  the  objective,  the  length 
of  the  tube,  and  the  power  of  the  eye- 
piece used  to  concentrate  and  magnify 
again  the  image  produced. 

The  diameter  of  the  microscope  tube 
has  an  important  relation  to  the  distinct- 
ness and  luminosity  of  the  image.  Few 
tubes  are  wide  enough  to  utilize  more 
than  a  small  proportion  of  the  rays  pro- 
ceeding from  an  objective.  The  field- 
glass  of  the  eye-piece  should  be  of  the 
greatest  diameter  possible  for  its  focal 
length,  and  the  tube  wide  enough  to 
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receiTeit,  in  order  to  concentrate  the 
greatest  number  of  rays  from  the  ob- 
jective. The  short  tubes  of  French  and 
German  microscopes  are  supplied  with 
narrow  eye-pieces,  which  cut  the  cone 
oi  rays  nearer  the  objective  and  give  a 
more  brOliant  image  than  would  be  pos- 
sible in  a  longer  tube.  If  the  tube  be 
longer,  it  must  also  be  wider,  and  the 
eye-piece  of  corresponding  diameter. 

In  considering  the  construction  of  the 
microscope  with  a  view  to  greater  am- 
plification by  the  eye-piece,  it  occurred 
to  me  that  the  concave  lens  or  meniscus 
used  to  diverge  the  rays  of  the  objective 


Fk.3. 

should  form  a  part  of  the  eye-piece  and 
be  of  as  large  diameter  as  the  tube  will 
allow.  If  it  be  of  small  diameter,  it  must 
be  placed  nearer  the  objective.  This  is 
the  form  and  position  of  the  amplifiers 
of  Tolles,  Zentmayer  and  others. 

One  of  the  amplifiers,  exhibited  by  me 
to  the  San  Fraucisco  Microscopical  So- 
ciety on  a  previous  occasion,  consists  of 
a  conical  meniscus  (Fig.  4),  whose  posi- 
tion in  the  tube  and  effects  correspond 


Fig.  4. 

with  the  amplifiers  above  named.  With 
this  simple  addition  placed  in  the  lower 
end  of  the  draw  tube,  the  magnifying 
power  of  an  objective  can  be  nearly 
doubled  with  little  loss  of  light  or  of  de- 
finition. 


The  other  form  of  amplifier  exhibited 
is  still  better.  A  double  concave  lens, 
or  meniscus,  of  as  great  diameter  as  the 
tube  will  allow  and  of  considerable  di- 
verging power,  is  placed  at  a  distance 
of  from  two  to  four  inches  in  front  of 
the  eye-piece.  In  the  improved  foim 
in  which  I  now  present  it,  a  concave 
meniscus  of  six  inches  equivalent  focus 
and  one  and  a  half  inches  diameter 
(which  formerly  served  as  part  of  the 
object-glass  of  a  small  telescope,  is  placed 
in  a  draw-tube  at  the  end  next  the  eye- 
piece and  about  three  inches  from  the 
latter.  To  counteract  the  aberration  ol 
the  amplifier,  I  have  sometimes  sub- 
stituted for  the  plano-convex  field  glass 
of  the  Huyghenian  eye-piece  a  convex 
meniscus  of  shorr.  focus,  which  gives  also 
a  very  wide  and  flat  field  of  view.  Ordin- 
ary eye  pieces  and  the  periscopic  eye- 
pieces of  Gundlach  may  also  be  used 
with  the  amplifier.  The  ampUfying  eye- 
piece, thus  constructed,  has  given  me 
great  satisfaction.  If  the  concave  men- 
iscus were  made  achromatic,  it  would 
doubtleas  be  a  stiU  further  improvement, 
yet  the  perfqrmance  of  the  eye-piece 
leaves  little  to  be  desired.  The  wavy, 
basket-like,  longitudinal  stnsB  on  Suri- 
reUa  gemma  and  the  hexagons  on  P.  an- 
gulalum  are  well  seen  with  a  one-fourth 
objective,  and  the  Frustnlia  Sa.ronica  and 
A.  pdlucida  (dry)  have  been  resolved  by 
it  with  a  non-adjusting  one-eighth  of 
Gundlach's. 

In  place  of  the  concave  meniscus,  re- 
ferred to,  I  have  also  used,  with  neai'ly 
as  good  effects,  a  double  concave  lens  of 
two  or  three  inches  equivalent  focus, 
such  as  can  be  obtained  at  an  optician's 
for  about  50  cents.  So  that  by  a  very 
small  cost  of  lime  and  money,  the  pos- 
sessor of  an  ordinary  objective  may  in- 
crease the  power  of  his  instrument  to  a 
vei-y  great  degi'ee. 

I  reiterate  the  conviction  before  ex- 
pressed, that  further  improvement  of 
the  microscope  may  be  looked  for  in  the 
construction  of  eye-pieces — ^regulating 
their  magnifying  power  and  increasing 
their  diameter  bo  as  to  concentrate  rajs 
from  tbe  objective,  which  are  now  ab- 
sorbed bv  the  sides  of  the  tube. 


JOUENAL  OF  MICKOSCOPY. 


83 


On  Dark  Field  Illumination  for  the 
Microscope  by  Means  of  the  Para- 
bolic Condenser. 

BY  F.  H.  WENHAM. 

NEABLT  thirty  yeai-s  have  elapsed 
since  the  principle  of  the  substage 
parabohc  illuminator  was  iirst  introduced 
by  me.  From  its  remarkable  effects,  it 
soon  became  established  as  a  necessary 
adjunct  to  every  complete  microscope. 
The  operation  depends  upon  the  fact 
that  all  rays  of  light  thrown  on  the  ob- 
ject at  an  angle  extending  beyond  that 
known  as  the  aperture  of  the  object  glass 
cannot  enter  therein ;  and,  consequently, 
as  the  source  from  which  the  light  comes 
is  without  the  range  of  the  pencil  of  rays 
of  the  objective,  the  field  is  quite  dark: 
bat  if  any  object  possessing  a  partial 
opacity  is  placed  in  focus,  it  becomes 
brilliaji^  luminous  by  means  of  these 
rays.  Trds  illumination  is  not  suitable 
for  very  transparent  objects,  unless  there 
is  a  great  dinerence  in  the  refraction  of 
the  parts,  or  they  are  prevaded  by  air- 
cells. 

One  of  the  most  wonderful  examples 
of  this  is  to  be  seen  in  the  tracheal  sys- 
tem of  insects.  If  any  of  the  transparent 
larvae  of  the  various  kinds  of  gnat  found 
in  any  pond  in  spring-time,  be  mounted 
in  the  elastic  gelatine  and  glycerine  jelly 
(which  must  be  warmed  only  enough  to 
ran,  and  not  kill  the  insect  at  the  time), 
at  about  the  third  day  afterwards  all 
the  water  is  absorbed  from  the  tubes, 
which  then  become  filled  with  air.  Il- 
luminated with  the  parabolic  condenser, 
and  viewed  with  the  binocular  micro- 
scope, and  a  low  power,  this  appears  as 
a  most  superb  and  beautiful  object.  The 
body  of  the  insect  is  but  faintly  visible, 
bnt  in  its  place  is  displayed  a  most  mar- 
vellous tracheal  skeleton,  with  every  tube 
standing  ont  in  perspective,  shining 
brilliantly,  like  a  structure  of  burnished 
silver.  Each  hair  and  filament  is  per- 
vaded with  one  of  these  tubes,  extending 
to  the  extremity.  This  experiment  has 
always  succeeded  with  me;  but  unfor- 
tanately,  I  have  not  been  nble  to  dis- 
cover any  method  of  rendering  the  ob- 
jects permanent,  for  when  the  whole  of 


the  free  water  becomes  dried  up,  the 
tracheal  tubes  either  collapse  or  become 
filled  up  with  an  oil  from  the  body  of  the 
insect.  A  professional  mounter  of  ob- 
jects might  be  more  successful,  and 
would  find  a  great  sale  for  them. 

As  the  blackness  of  the  field  and  in- 
tense luminosity  of  the  object,  depends 
upon  the  excess  of  the  degrees  oi  light 
from  the  parabola  beyond  the  angle  of 
aperture  of  the  object-glass,  as  this  be- 
comes larger,  more  of  the  inner  annulus 
of  ra^^s  from  the  paraboloid  has  to  be 
stopped  off,  till,  at  last,  with  high- angled 
objectives,  it  is  scarcely  possible  to  ob- 
tain a  black  field,  and  though  this  para- 
boloid may  be  used  equally  well  for  ob- 
jects in  balsam  or  mounted  dry,  the 
utility  of  its  apphcation  scnrcely  extends 
to  object-glasses  higher  than  1 5th, 
when  these  are  not  of  large  aperture. 

The  instrument  remained  thus  till  the 
year  1856,  when  I  described  before  the 
Microscopical  Society  a  means  by  which 
objectives  became  "brilliantly  illumin- 
ated in  a  jet-black  field  with  an  objective 
of  170°  or  more.''  This  effect  depended 
upon  the  principle  of  causing  total  inter- 
nal reflection  fi'om  the  upper  surlace  of 
the  thin  glass  cover,  which  thus  acted  as 
a  speculum  for  throwing  h>;ht  down 
upon  the  underlying  objeci«^,  immersed 
in  balsam  orfiuid.  Now  as  no  total  re- 
flection can  occur  from  rays  in  passing 
through  the  sides  of  a  parallel  plate  of 
glass,  it  became  necessary  to  connect  the 
paraboloid  with  the  cover,  by  a  highly 
refractive  fluid  contact,  so  that  ra^s 
should  not  be  subjected  to  tl)e  first  imdcr 
refraction,  but  proceed  direct  to  the  top 
or  outer  surface,  fi-om  which  they  would 
then  be  reflected  down  again,  thus  in- 
verting the  focus  of  the  parabola  back 
into  the  glass  slide.  For  this  purpose  I 
first  introduced  a  nearly  hemispherical 
lens  in  the  cavity  of  my  gltiss  parabo- 
loid, connecting  this  lens  to  the  slide 
with  water,  or  preferably  "  tuipentine  or 
oil  of  cloves,"  as  these  being  nearer  to  the 
refi*active  power  of  the  glass,  cause  more 
rays  to  be  reflected.  It  will  readily  be 
seen  that  this  is  tantamount  to  a  flat- 
topped  paraboloid,  in  fluid  contact  with 
the  slide— it  acts  qtute  as  well,  as  the 
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loBS  of  light  by  passing  through  the  con- 
centric surfaces  is  not  appreciable;  it  is 
the  only  appliance  needed  for  effective- 
ness, and  is  the  one  fitted  to  my  original 
microscope.  At  this  same  time  I  made 
other  solid  paraboloids  with  flat  tops  of 
smaller  size,  which  are  somewhat  more 
convenient  in  use,  if  not  better  in  effect 

Some  years  after  this  immersion  ob- 
ject-glasses came  into  use.  As  these 
are  employed  with  a  fluid  medium  be- 
tween the  front  lens  and  cover,  total  re 
flection  could  no  longer  be  obtained 
therefrom,  as  rays  that  with  the  dry  lens 
would  be  reflected  down  again,  now 
enter  the  immersion  object-glass,  utterly 
preventing  the  possibility  of  obtaining  a 
black  field  on  objects  mounted  in  balsam. 
In  the  Monthly  Microscopical  Journal  for 
July,  1869, 1  announced  the  fact  that  in 
using  the  immersion  paraboloid  on  ob- 
jects mounted  dry,  such  as  the  scales  of 
Lepidoptera  or  Diatoms,  if  any  of  these 
happen  to  be  adherent  to  the  top  of  the 
slide  instead  of  on  the  cover,  the  top  of 
the  dide  in  dry  mounting,  then  becomes 
the  total  reflecting  surface,  any  object 
adherent  thereto  prevents  total  reflec- 
tion at  the  spot,  and  consequently  a  flood 
of  light  escapes  through  the  scale,  which 
appears  brilliantly  luminous  in  a  black 
field,  with  immersion  object-glasses  of 
the  highest  possible  angle  of  aperture. 

The  immersion  paraboloid  is  chiefly 
applicable  to  special  investigations,  and 
is  not  likely  to  come  into  such  gen- 
eral use  as  the  ordinary  parabolic  con- 
denser, for  on  large  objects  under  low 
powers  its  effect  is  not  so  good,  and  the 
use  of  fluid  causes  inconvenienca — Eng- 
lish Mechanic. 


Diagnosis  of  Ringworm  of  the  Head.* 

I  DO  not  propose  to  give  a  general  de- 
scription of  the  disease,  as  this  may 
be  obtained  from  many  admirable  books 
on  the  subject.  But  I  cannot  help  re- 
marking, in  the  first  place,  that  very  few 
medicul  men,  either  in  consultation  or 
private  practice,  are  aware  how  incurable 
some  cases  of  ringworm  are ;   and  the 

•By  Alder  Smith.  M.B.  Lond,.  F.R.C.S..  ReflideDt 
Hedical  Offlcur  at  Christ's  Hospital.  Londoa. 


majority  consider  a  case  well  when  it  is 
in  a  decidedly  chronic  state.  Many  boye 
are  presented  for  admission  to  Christ  b 
Hospital  who,  while  bringing  certificates 
from  medical  men  of  the  highest  profes 
sional  standing  that  they  are  cured,  ai'e 
still  suffering  Irom  a  severe  form  of  tlie 
disease.  I  have  often  found,  on  inquiry, 
that  an  opinion  has  been  formed,  and  n 
certificate  given,  without  any  special  ex- 
amination of  the  scalp,  and  certainly 
without  the  help  of  a  lens  or  microscope. 
Most  practitioners  imagine  that  a  ring- 
worm is  cured  when  the  hair  is  growing 
fi*eely  and  firmly  again  on  the  pnii;  af- 
fected. This  is  a  great  mistake,  as  some 
of  the  most  chronic  cases  are  those  in 
which  the  hair  has  grown  again,  but, 
on  close  inspection  with  a  lens,  some 
scurfiness  and  many  hrolcen  hairs  or 
stumps  mill  be  seen  scattered  among  the 
new  hairs  on  the  palches. 

Speaking  from  experience,  after  the 
examination  of  a  very  large  number  of 
children,  I  have  found  that  in  the  ma- 
jority of  cases  where  a  boy  or  gii-1  has 
bad  ringworm  on  the  hf»ad  within  a  year 
or  two  of  my  seeing  tbem,  the  disease  is 
not  cured.  As  a  rule,  the  treatment  h.ig 
been  continued  until  some  new  hair  has 
made  its  appearance,  after  wh  ch  it  hus 
been  discontinued,  although  many  dis- 
eased htumps  remained.  Besides  the 
usual  cases  I  have  mentioned,  where 
there  are  numerous  broken  hau*s  to  be 
seen  on  old  patches),  I  sometimes  find 
tiiat  the  stumps  have  been  rubbed  down 
by  friction,  or  partiaDy  removed  by  at- 
tempted epilation,  just  before  the  exam- 
ination. Under  these  circumstances,  we 
see  numerous  follicles,  with  no  hairs 
growing  from  them — a  most  suspicious 
sign — ^and  also  some  black  dots.  These 
black  dots  are  the  orifices  of  diseased 
follicles,  in  which  the  stumps  have  been 
broken  off  on  a  level  with  the  surface  or 
the  scalp  by  friction,  or  are  the  orifices, 
filled  with  dirt,  left  by  the  retraction  of 
the  broken  and  shortened  stump  into  the 
follicle  after  attempted  epilation. 

Especially  would  I  call  attention  to  a 
variety  I  call "  disseminated  ringworm  " — 
one  rarely  diagnosed,  and  the  most 
chronic  and  diflicult  to  qqic.      The  hair 
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is  growing;  freely  and  firmly  all  over  the 
head ;  there  are  no  patches  to  be  seen 
now,  although  probably  they  have  existed 
at  an  earlier  stage  of  the  disease  ;  the 
akin  appears  generally  healthy  and  per- 
haps almost  free  from  scurf,  but  numer- 
ous isolated  stumps,  or  groups  of  stumps, 
are  seen  in  every  direction,  often  scat- 
tered all  over  the  scalp.  This  variety  is 
almost  always  oyerlooEed,  and  can  only 
be  detected  by  very  careful  examination. 
The  stumps  in  old  chronic  cases  are  very 
brittle,  and  almost  always  break  on  at- 
t«mpted  epilittion,  showing,  after  soak- 
ing some  little  time  in  hquor  potassee, 
under  the  microscope  a  most  extensive 


A  sturan.  very  full  of  tuagnif,  tnkon  from  ncnee 
of  ohroDla  rinRiToriu,  of  nearly  Ihree  yeura"  dunt- 
tloD.  HhowinRtha  rows  o(  i^midin.  evKn  down  to 
the  root,  and  the  appparaii'v  of  the  stump  where 
il  ba«  been  broken  oB,  (rayed  out,  and  some  oil- 
globules. 

implication  with  fungus,  even  down  to 
the  root  of  the  hair.  Rows  upon  rows 
of  conidia,  like  strings  of  bead^,  are  seen 
splitting  the  substance  of  the  hair,  and 
cansing  it  to  appear  almost  double  the 
ordinary  8iz&  Where  the  disease  hiis 
continued  fur  a  year  or  longer  the  whole 
th.ckness  of  the  hair  seems  to  be  filled 


with  these  rows  of  conidia.  ( Vide  dia- 
gram.) Cases  like  this  have  certainly 
existed  for  many  montlis.  or,  more  likely, 
for  a  year  or  two,  and  may  have  given 
tho  disease  to  many  other  members  of  a 
family,  while  all  the  time  they  have  been 
overlooked  or  thought  to  be  well 

But  apart  from  these  varieties,  some 
of  which  are  exceedingly  difiBcult  to  di- 
agnose, I  have  ha<]  children  sent  to  me, 
certified  as  cured,  when  there  'were 
typical  patches  existing  as  large  as  a  five- 
sbilling  piece,  itching,  and  covered  with 
very  short,  broken,  dry,  and  twisted 
hairs,  often  of  the  usual  yellow  or  ash- 
grey  color,  and  with  fine  scurf,  evidently 
showing  that  some  medical  men  have  no 
idea  I'hat  ringworm  is  like  ;  and  even 
when  it  is  explained  to  them,  they  affirm 
that  the  dis^tse  is  dried  up  and  cured, 
and  that  the  child  is  quite  fit  to  mix  with 
other  children. 

It  is  a  great  mistake  to  think  that  ring- 
worm of  the  scalp  usually  presents  itself 
as  a  red  spot  of  a  ring-like  form,  almost 
destitute  of  hairs  ;  the  appearance  of 
ordinary  ringworm  of  Uie  skin  being 
seldom  seen.  At  an  early  stage  of  the 
disease,  there  may  be  only  a  very  small 
scurfy  spot  or  two,  containing  hairs  more 
brittle  tbEUi  usual ;  but  as  a  rule  the 
doctor  does  not  see  the  case  until  one  or 
more  of  the  hairs  are  broken  off  short. 
Local  scurfinesB,  without  stumps,  does 
not  necessarily  imply  ringworm  ;  but 
such  spots,  especially  in  light-haired  chit- 
dren,  or  if  the  disease  exists  in  another 
port  of  the  head,  are  very  suspicious,  aud 
must  be  carefully  examined  with  a  lens, 
and  the  scurf  placed  tuider  the  micro- 
scope. Often  a  nngle  stump  will  be  dis- 
covered. General  scurfine^s  or  sebor- 
rhoea  must  not  be  mistaken  for  ring- 
worm. At  other  times  actual  stumps 
ore  not  seen,  hut  shortened  irregular 
twisted-looking  hairs,  sometimes  lying 
quite  fiat  on  the  scalp,  and  of  a  lighter 
color,  which,  on  attempted  epilation, 
break  off  and  show  the  usual  fungus. 
Chronic  ringworm  may  also  occur  in  the 
form  of  pustular  spots,  mth  a  stump  in 
the  centre.  This  appears  to  be  Nature's 
effort  to  get  rid  of  the  stump,  and  ran  be 
successfully  imitated  by  ti^atmenL     A 
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very  chronic  form  is  also  often  observed, 
where  there  are  one  or  more  large  ir- 
re.^ar  patches,  often  extending  nearly 
all  over  the  scalp.  The  surface  is  very 
scurfy,  and  very  many  of  the  loug  hairs 
remain,  together  with  numerous  stumps. 
This  variety  is  sometimes  nustaJcen  for 
seborrhcea  or  eczema,  but  can  always  be 
diagnosed  by  the  stumps.  Cases  are 
even  found  where  the  entire  scalp  is  af- 
fected. 

Medical  men  should  not  consider  a 
case  to  be  cured,  or  cerfify  a  child  to  be 
free  from  ringworm,  unless  they  have 
most  carefully  examined  the  whole  scalp 
in  a  good  light,  and  specially  looked  at 
any  suspicious  spot  with  a  leus,  and  are 
cei*tain  that  there  is  not  to  be  seen  a 
single  stump  (or  even  the  black  dots 
before  mentioned),  giving  evidence  of 
the  fungus  under  the  micros  'ope.  Some- 
times it  is  extremely  difficult  to  detect 
the  stumps  when  only  a  few  exist ;  and 
often  the  attention  is  directed  to  the 
short  hairs  round  a  treated  patch  (caused 
by  the  hair  having  been  cut),  instead  of 
to  the  diseased  stumps,  which  ai'e  fre- 
quently concealed  by  the  healthy  hairs, 
and  only  protrude  about  a  sixteenth  part 
of  an  inch.  Stumps  are  often  of  a  lighter 
color  than  the  rest  of  the  hair,  and  as 
long  as  any  remain — and  they  may  exist 
for  years — the  disease  is  not  cured,  and 
may  continue  stationary,  or  spread  again, 
besides  giving  the  affection  to  other  chil- 
dren. 

If  all  the  stumps  could  be  extracted  by 
the  roots,  the  disease  might  be  considered 
cured ;  but  almost  always  one  or  more 
will  break  off,  allowing  the  root  part, 
which  of  course  contains  the  fungus  in 
an  active  state,  to  remain  behind  in  the 
follicle,  out  of  which  it  will  not  protrude 
again  for  a  week  or  two.  It  constantly 
happens  that  a  doctor  removes,  as  he 
thinks,  all  the  stumps  from  a  patch,  and 
certifies  the  case  to  be  well.  But  if  the 
place  is  watched  a  few  weeks  the  stump 
will  be  sure  to  appear  again ;  in  fact, 
I  consider  it  extremely  difficult  to  certify 
that  a  child  who  has  had  ringworm  is  ab- 
solutely well.  Time  after  time  stumps 
will  crop  up  here  and  there,  breaking 
off  when  an  attempt  is  made  to  extract 


them.  They  may  keep  on  reappearing 
for  months  after  the  case  in  otber  re- 
spects seems  weU.  Even  specialists  will 
be  deceived,  and  after  putting  a  strong 
caustic  on  a  single  patch,  and  then  get- 
ting a  bald  plaice  apparently  quite  free 
from  stumps,  they  ^nll  certify  the  case 
to  be  well ;  but  after  a  week  or  two  up 
come  the  stumps  again,  and  prove  the 
certificate  wrong.  Therefore  a  bald 
pat«h  should  never  be  considered  well 
until  the  new  downy  hair  is  growing 
freely,  without  any  stumps.  I  would 
also  warn  against  devoting  all  one's 
treatment  to  one  or  two  patches  ;  for 
while  these  are  being  cured,  if  proper 
precautious  be  not  taken,  other  small 
sputs,  where  the  disease  has  been  over- 
looked in  its  incipient  stage,  make  their 
appearance ;  and  the  doctor  may  find 
when  he  has  cured  the  first  patches,  that 
he  has  several  more  to  deal  with  ;  there- 
fore, the  whole  scalp  should  be  constantly 
examined  during  treatment.  Sometimes, 
when  lingworm  is  cured,  especially  after 
the  head  has  been  shaved,  there  are  a 
few  atrophied  stumps  seen.  These  easily 
come  away  entire  when  extracted  ;  they 
hiive  smMU  atrophied  roots,  and  show 
no  fungus  under  the  microscope,  the 
ends  being  sharp  cut  (from  shaving)  or 
blunt,  and  the  shaft  being  of  the  normal, 
or  less  than  the  normal,  thickness. 

In  old  chronic  cases  the  diseased 
Btumps  undergo  some  fatty  degenera- 
tion, and  thus  many  small  oil-glubules 
are  seen  in  and  about  the  stumps,  as  well 
as  conidia.  Again,  small  oil-globules 
on  a  normal  liair  or  atrophied  stump 
must  not  be  mistaken  for  conidia.  To  a 
practiced  eye  there  is  no  difficulty  in 
diagnosing  between  atrophied  and  dis- 
eased stumps.  The  regular,  equal-sized, 
and  bead-like  arrangement  of  the  bright 
and  circular  conidia,  with  their  double 
contoured  outline  and  nuclear  contents 
on  or  in  the  substance  of  the  hair,  cannot 
be  mistaken  when  once  seen.  Ether 
will  also  distinguish  oil-globules  from 
conidia  by  dissolving  the  former  ;  be- 
sides, the  fractured,  faggot-Hke  appear- 
ance of  the  broken  end  of  the  stump  is 
most  characteristic. 

In  diagnosis  I  place  but  very  little  re- 
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liance  on  the  fsLct  that  the  hairs  come 
oat  easily  round  a  suspicious  spot,  as 
they  may  do  so  with  equal  facility  all 
over  the  head  in  cases  that  are  not  ring- 
wonn,  and  be  very  firm  in  obstinate 
forms  of  the  disease.  A  very  common 
error  is  to  take  a  long  hair  close  to  or 
from  a  patch  of  lingworm,  and  finding 
no  fungus  on  it  under  the  microscope,  to 
liouclnde  the  disease  is  cured.  It  is 
useless,  as  a  rule,  to  look  for  conidia  on 
the  long  hairs  taken  from  or  around  a 
treated  patch.  The  whole  attention  for 
diagnosis  and  prognosis  must  be  paid  to 
the  short  stumps.  I  have  seen  a  bald 
place,  purposely  made  by  the  hair  being 
pulled  out,  very  much  resemble  a  patch 
of  ringworm,  but  of  course  it  contained 
no  stamps. 

Parents  and  friends,  as  a  rule,  will  not 
credit  the  diagnosis  of  chronic  cases,  nor 
believe  the  time  the  ringwonn  has  existed, 
and  the  time  it  will  probably  take  for  its 
cure.  Very  many  children  in  private 
families  have  this  disease  without  its  be- 
ing suspected.  We  issue  strict  instruc- 
tions that  children  who  have  ringworm 
wiD  not  be  admitted  into  Christ's  Hos- 
pital, and  yet  the  average  percentage  of 
boys,  daring  the  last  five  years,  that  have 
had  the  disease  unknown  to  their  pa- 
rent^ or  thought  to  be  quite  well  when 
first  Drought  up  for  admission,  is  8*4. 

Ringworm  occurs  among  the  rich  as 
well  as  the  poor,  and  in  all  parts  of  the 
kingdom  ;    but  it  is  especiedly  frequent 
in  the  lower  classes  that  attend  school,  i 
I  once  examined  a  school  of  this  class  of  i 
boys,  and  found  more  than  half  of  them  | 
had  ringworm   of  the  head.     "Without 
going  into  the  reasons  for  its  being  so, 
I  may  remark  that  it  appears  that  the 
disease  is  much  more  contagious  among 
children  under  ten  yeai*s  of  a^i^e  than  it 
is  among  those  who  are  older,  and  it  is 
rarely  contracted   after  the  age  of  four- 
teen.— London  Lancet.. 


—  Silver  wire  in  which  the  most 
dehcate  test  could  detect  no  differ- 
ence in  diameter  in  any  part,  has  been 
run  through  plates  of  rubies  to  the 
length  of  one  hundred  and  seventy 
milea 


Diatoms:  How  to  Find  and  How  to 
Prepare  Them.* 

A  LITTLE  experience  will  enable  any 
one  to  find  and  to  gather  all  he  may 
desire.  Those  living  in  this  city  can 
easily  procure  many  beautiful  varieties 
by  simply  fastening  a  muslin  bag  like  an 
umbrella  cover  to  the  hydrant  After 
securing  a  quantity  of  the  sediment, 
empty  it  into  a  large  fniit  jar  or  other 
receptacle  nearly  tiiled  with  water,  and 
let  it  settle. 

The  green,  brown,  or  fawn  colored 
scum  on  the  surface  of  pools,  bogs  and 
marshes,  is  mostly  diatoms,  and  it  may 
be  taken  up  by  means  of  a  spoon  or 
bottle  and  preserved,  always  in  alcohol 
and  water,  or  dried  upon  paper.  The 
living  weeds  should  be  taken  carefully 
from  their  location  without  much  com- 
pressing or  washing.  The  finer  water 
plants  yield  the  richest  harvest.  Fresh 
water  forms  are  sometimes  found  hang- 
ing in  green-colored  masses  from  drains, 
sluices  and  water  pipes.  To  gather  from 
the  lake,  a  net  of  fine  muslin,  having  an 
opening  in  the  bottom  in  which  a  wide- 
mouthed  vial  is  tied,  may  be  towed  at 
at  the  stern  of  a  steamer.  The  sediment 
left  in  the  bottom  of  pails,  barrels  and 
other  vessels,  contain  a  good  supply. 
To  obtain  varieties  not  found  at  home, 
open  a  correspondence  with  gatherers 
in  other  locahties,  who  wiU  gladly  ex- 
change. Lake  Michigan  alone  contains 
probably  several  hundred  kinds. 

The  process  of  cleaning  diatoms  re- 
quires time,  skill,  patience  and  personnl 
experience,  in  addition  to  what  may  be 
learned  from  others.  After  trying  for 
a  long  time  to  dispose  of  sand  and 
mud  the  novice  will  be  more  careful  in 


•Extracted  from  a  paper  read  hj  E.  H.  Griffith. 
Esq..  before  the  Grlfflth  Microscopical  Club,  or 
Detroit.  Mich. 
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collecting.  After  an  explofiion  or  two,  in- 
YolYing  the  loss  of  valuable  material,  and 
possibly  the  destruction  of  clothing,  he 
\vill  learn  that  strong  acids  and  other 
chemicids  are  uot  to  be  handled  like 
water.  Experience  mokes  the  process 
safe  and  comparatively  easy,  requiring 
but  a  few  minutes'  attention  at  a  time. 
No  one  method  will  apply  in  all  cases, 
for  some  gatherings  are  imbedded  in 
stone,  some  cemeut(^d  with  lime,  which 
require  special  attention,  while  many 
gatherings  require  nothing  more  than  a 
strong  heat  to  destroy  the  organic  matter 
and  leave  them  ready  for  mounting. 

In  recent  gatherings,  when  the  diatoms 
are  clean,  put  them  into  a  bottle  contain- 
ing equal  parts  of  alcohol  and  water, 
where  they  may  be  kept  as  long  as  de- 
sired. When  ready  to  transfer  them  to 
slides,  all  that  is  required  with  most  va- 
rieties is  to  dip  a  few  from  the  bottle 
with  a  pipette  and  put  them  on  the  thin 
cover  glass,  and  after  placing  the  glass 
on  a  strip  of  mica  or  of  tintyjDe,  keep  the 
whole  at  a  red  heat  until  the  organic 
matter  is  destroyed  and  only  the  shells 
remain  in  white  powder.  The  favorite 
method  of  Lionel  S.  Beale,  the  micro- 
scopist  and  author,  is  to  place  nil  dia- 
toms, whether  recent  or  fossil,  in  a 
platinum  cup,  and  then  keep  them  at 
a  red  heat  for  several  hours,  or  until  the 
carbonaceous  matter  disappears,  leaving 
a  pure  white  ash.  Dilute  nitric  acid  is 
then  used  to  dispose  of  the  carbonates, 
and  the  remainder  is  washed.  ^ 

The  following  simple  method  of  clean- 
ing diatoms,  without  acids.  I  learned  of 
Prof.  H.  L.  Smith,  of  Hobart  College, 
now  president-elect  of  the  American 
Society  of  Microscopists:  Boil  for  30 
to  60  minutes  in  strong  soap  suds,  wash 
thoroughly  in  soft  water  to  get  rid  of 
foreign  material,  such  as  sand,  flocculent 


matter,  etc.  How  to  accomplish  this 
will  soon  be  explained.  On  examination 
of  the  material,  if  organic  matter  be  still 
present,  put  the  mass  into  a  test  tube  or 
other  suitable  vessel,  and,  after  settling, 
completely  turn  off  all  supernatant  water 
and  add  four  or  five  times  its  bulk  of 
nitric  acid,  and  while  boiling  throw  in 
small  fragments  of  bichromate  of  potash 
to  bleach.  Some  prefer  chlorate,  but 
the  bichromate  is  sufficient,  and  danger 
of  explosion  is  avoided.  When  the  or- 
ganic matter  has  been  destroyed,  a  higher 
temperature  will  be  required  to  boil  the 
acid,  indie  iting  that  no  more  is  needed. 
Probably  five  or  ten  minutes  will  be  suf- 
ficient. Wash  in  rain  or  wtter  from 
melted  ice  until  a  drop  evaporated  on  a 
slide  shows  no  crystals  around  the  edge, 
leaving  a  clean  f^lide  of  diatoms.  Never 
use  hard  water,  for  the  lime  in  it  will 
cause  all  flocculent  matter  to  cohere  in 
masses. 

The  methods  given  are  all  that  is  re- 
quired for  a  large  proportion  of  dia- 
tomaceseous  material  so  far  as  disposing 
of  organic  matter  is  concerned.  The 
sand  and  other  indestructible  matter 
must  be  eliminated  by  gravity. 

Guano,  Monterey  stone,  material  con- 
taining lime,  etc.,  requires  harsher  treat- 
ment and  much  more  time. 

Guano  should  be  boiled  at  least  two 
hours  in  soft  water,  or  as  long  as  any 
coloring  matter  can  be  turned  off;  then 
proceed  as  in  fossil  earths. 

Stonelike  masses  must  be  broken  dow^ 
by  boiling  in  a  strong  solution  'of  sal 
soda.  After  disintegration  wash  and 
boil  for  20  to  30  minutes  in  strong 
nitiic  acid,  and  while  yet  boiHng  add 
about  an  equal  quantity  of  muriatic 
acid,  and  continue  the  boiling  from  20 
to  30  minutes  longer.  After  washing 
out  the  acids  boil  in    pure    sulphuric 
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acid    until    the    mass    becomes    inky 
black,    then    throw  ^    fragments    of 
bichromate  of  potash,  and  continue  the 
boiling  until  it  becomes  clean.    If,  on 
examination  with  the  microscope,  it  is 
found  there  is  much  flocculent  matter 
besides  the    diatoms  and  sand,  it  can 
be  removed  by  boiling  for  a  few  seconds 
in   caustic    potash,   and    then    turning 
ahnost  instantly  into  plenty  of  soft  water 
to  destroy  the  action  of  potash.     The 
dialoms  are  chemically  free  from  all  or- 
ganic matter,  and  they  may  be  diied  and 
kept  in  smuU  phials  in  powder,  or  be  put 
into  equal  parts  of  alcohol  and  water, 
and  kept  for  future  separation  from  sand 
and  other  inorganic  matter,  or  we  can 
proceed  at  once  to  isolate  the  diatoms, 
also  to  separate  into  sizes.     To  do  this, 
pat  the  cleaned  diatoms  into  a  small 
bottle,  fill  with  soft  water,  filtered,  and 
after  shaking  thoroughly  turn  off  all  that 
f oats  after  five  seconds  into  a  larger 
bottle.     Repeat  the  process,  and  after 
some  five  or  six  repetitions  we  shall  find 
TeryHtde   but  sand  in  the  first  bottle, 
which  we  will  throw  away  unless  some 
very  large  diatoms  remain,  which  can  be 
removed  by  drying  on  a  slide  and  pick- 
ing with  a  mechanical  finger.      As  soon 
as  the  material  in  the  large  bottle  has 
settled,  turn  oflf  the  water  and  return  the 
material  to  the  small  bottle  and  repeat 
the   process,   allowing    longer  time  to 
settle.    This  process  may  be  repeated 
five  or  six  times,  or  as  many  times  as 
necessary  to  make  the  separation  satis- 
factory, jallowing    more    time    on  each 
repetition  to  settle.      Another  excellent 
method  is  used  by  Christian  Febiger,  of 
Wilmington,  Del,  whose  arranged  sHdes 
have  attracted  much  attention.     Strain 
through  No.  18  bolting  cloth  to  obtain 
larger  diatoms.      The  remaining  small 
diatoms  and  sand  must  be  placed  in  a 


clock  crystal  and  rotated.  The  sand 
will  go  to  the  bottom  and  the  diatoms 
can  be  poured  off  repeatedly  until  clean 
as  desired. 

It  will  be  impossible  to  save  all  the 
diatoms  in  the  repeated  washing^.  So 
long  as  100  slides  can  be  mounted  from 
a  mass  not  so  large  as  a  small  pea,  be 
content  to  save  time  and  patience  by 
losing  a  tithe  of  the  harvest.  Do  not 
be  disappointed  when  you  find  hardly 
enough  diatoms  remaining  to  make  a 
fair  thickness  of  carpet  in  your  phial,  for 
if  clean  you  will  have  sufficient  for  your- 
self and  for  several  of  your  friends,  even 
then. 

For  mounting,  always  place  with  a 
pipette  a  drop  of  the  fluid  containing 
them  upon  the  cover  glass,  and  never  on 
the  slide.  Prof.  Hamilton  L.  Smith  was 
my  teacher  in  this  method,  and  I  know 
of  no  other  equal  to  it  Out  a  piece  of 
photographer*s  tintype  into  strips  about 
one  inch  wide  and  three  inches  long, 
then  cut  away  all  except  enough  for  a 
handle,  leaving  one  inch  square  on  one 
end.  Bend  the  end  of  this  handle  and 
fasten  into  a  cork  in  a  bottle,  which  will 
serve  for  a  holder.  Upon  this  plate  place 
the  clean  cover,  and  by  means  of  a  pi- 
pette drop  a  Httle  of  the  dilute  alcohol 
and  diatoms  upon  it,  and  apply  a  gentle 
heat  with  a  spirit  lamp.  The  alcohol 
takes  fire  and  bums  off.  The  remaining 
alcohol  causes  the  diatoms  to  become 
evenly  distributed.  If  inclined  to  mat, 
touch  with  a  hot  pin  or  needle.  Now 
bring  the  whole  to  a  red  heat  for  plenty 
of  time  to  make  the  diatoms  appear 
white  and  perfectly  clean. 

On  the  centre  of  the  glass  sHp  place  a 
tiny  drop  of  old  balsam,  and  with  a  poir 
of  tweezers  place  the  cover  glass  over  it 
and  hold  the  whole  over  the  spirit  lamp 
until  a  sea  of  the  bubbles  is  Feen  under- 
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neatb.  Bemove,  and  with  a  gentle  pres- 
sure with  a  pin  place  the  cover.  The 
bubbles  will  all  disappear  and  the  balsam 
will  become  hai'd.  To  secure  the  dia- 
toms all  in  the  same  plane  turn  the  cover 
side  down  and  leave  in  u  warm  place. 

The  process  of  arranging  diatoms  is  a 
simple  one.  The  diatoms  are  picked 
one  by  one  with  a  mechanical  finger  and 
placed  where  desired. 

To  prepare  the  slide  put  it  on  a  turn 
table,  and  with  a  pen  make  a  small 
circle  in  the  centre  to  guide  in  placing. 
On  the  other  side  of  the  ink  ring  put  a 
tiny  drop  of  pure  distilled  water,  and 
with  a  small  fragment  of  gelatine  size  it, 
so  that  when  the  diatoms  are  arranged 
breathing  on  them  will  bind  them  in  the 
siza  The  best  bristle  that  I  have  tried 
to  use  in  the  finger  was  recommended  to 
me  by  C.  M.  Vorce,  of  Cleveland,  who 
has  done  much  excellent  work  with  the 
microscope  and  with  the  mechanical  fin- 
ger. He  uses  a  cat's  whisker,  and  I 
prefer  it  in  most  cases  to  any  other. 
Prof.  H.  L.  Smith  uses  a  rubber  tube 
with  glass  tips,  through  which  he 
breathes  gently  to  dislodge  diatoms 
which  adhere  closely  to  the  bristle.  The 
breath  is  to  moisten  the  slide  and  not  to 
touch  the  diatoms  until  held  to  the  slide 
with  the  bristle. 


A  Word  for  Duplex  Objectives  of  Wide 

Aperture. 

BY   ALLEN   Y.    MOORE. 

T  HAD  almost  always  used  medium  and 
naiTow-angled  objectives,  and  when, 
through  the  kindness  of  Prof.  J.  Edwards 
Smith,  I  was  suj^phed  with  a  superb  1-6, 
of  "  180^  "  (100°  internal)  aperture,  made 
to  his  order  for  me,  I  felt  like  a  small 
boy  with  his  first  pair  of  boots. 

It  was   claimed  that  this  lens  would 


show  all  known  tests — ^in  fact,  its  defini- 
tion was  "inteuMe."  In  Prof.  Smiths 
hands  it  had  shown  Nobert's  band, 
balsamed  Amphipieura  pellucida  (No.  20 
!of  MoUers  plate),  etc.,  by  lamplight — 
using  a  small  hand  lamp,  and  a  smoky 
chimney  at  that 

When  this  objective  arrived  I  screwed 
it  on  the  tube  and  put  a  shde  of  P.  An- 
gulatum  on  the  stage.  I  looked  through 
the  tube  and — what  a  sight!  A  ten- 
dollar  lens  woiild  have  shown  better.'  I 
began  to  feel  a  little  "  down  "  at  this, 
and  tried  other  objects,  and  with  but 
Httle  better  success. 

I  knew  very  well  that  the  collar  would 
need  very  close  attent  on,  and  I  began  ; 
but  I  soon  found  myself  sadly  at  sea,  for 
a  wide-angled  lens  is  another  and  a 
totally  different  thing  fi*om  one  of  low  or 
medium  angle.  I  had  about  concluded 
that  the  collar  was  a  genuine  nuisauce. 
SooD  I  tried  a  shde  of  S.  gtrmmiL  Now, 
with  a  1-6  of  140°  I  had  fiequently  seen 
this  diatom  in  dots,  and  I  knew  veiy 
well  that  this  duplex  ought  to  show 
better  than  the  medium-angled  glass. 
It  seems  that  I  got  the  collar  about  in 
the  right  place,  for  I  Boon  saw  the  dots 
with  a  beauty  and  frniaJUneas  (absence  of 
coma)  that  the  other  1-6  could  not  pre- 
tend to  equal. 

Right  here  I  began  to  get  an  idea  of 
the  use  of  this  collar.  Soon  I  saw  No. 
18  of  MoUer's  test-plate  by  sunlight  I 
studied  the  effects  of  the  collai*,  and  soon 
I  had  a  glimpse  of  the  lines  of  No.  19— 
then  No.  20.  I  wrote  a  letter,  to  Prof. 
Smith  and  got  a  reply  that  started  me 
on  the  test-plate  by  lamplight.  Bow 
well  I  remember  my  first  attempt  No. 
14  {Nitzachia  ffigmoidea)  failed  to  yield ; 
I  kept  at  it  though  and  soon  had  a  fine 
view  of  Nos.  18  and  19.  No.  20  was  a 
hard  one,  and  required  the  utmost  care 
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in  manipulatdng  the  collar  and  light,  but 
it  h&d  to  come 

Now  see  the  difference.'  At  first  this 
lens  would  hardly  work  as  well  as  a 
cheap  ^,  but  by  practice  and  study  it 
''pans  out"  beautifully,  and  is  far  su- 
p  rior  to  the  medium  angled  lenses. 
Right  here  comes  the  question  which 
Las  been  asked  so  many  times :  Are 
these  lenses  better  for  "  real  work " 
than  the  medium-angled  lenses  ?  Well, 
"real  work"  ought  to  be  defined  before 
the  question  is  discussed.  The  real  work 
of  one  person  may  be  very  different  from 
that  of  another,  'and  yet  both  may  use 
the  same  magnifying  powers  and  both 
want  to  see  all  they  can.  As  a  fair  test 
for  real  work  I  took  the  contents  of  a 
Weber  animalcule  slide — ^Hvely  animal- 
cules— Faramcecea,  etc.  The  result  here 
was  the  same  as  on  the  test-plate  of 
MoUer.  I  could  see  more  wiih  the 
duplex  than  with  the  other  1-6.  The 
animalcules  were  shown  with  that  bril- 
liancy and  sharpness  that  only  the  wide 
angles  yield.  Both  oi  these  objectives 
were  rated  as  first  class,  and  tlie  cor- 
rections good,  so  it  could  not  be  said 
that  one  was  a  second-class  objective. 

After  a  close  compaiison  of  these 
lenses  it  seems  strange  tliat  the  wide- 
angled  lenses  are  not  uuiverAally  admitted 
as  better  for  any  and  all  work.  Of  course 
low-angled,  non-adjustable  objectives 
have  th*»ir  uses,  but  not  often.     I  know 

of  one  person  who  owns  a  fine  1-6,  but 
who  uses  a  cheap  French  triplet,  1-10 — 
it  is  easier  to  "  handle."  In  such  hnnds 
of  course  a  wide-angled  lens  is  not  as 
Rood  as  a  narrow  one,  for  the  fonner 
demands  that  close  attention  which  is 
necessary  to  bring  out  their  good  quali- 
ties. It  pays  to  devote  that  extra  study 
and  manipulation  to  these  lenses,  for  the 
results  obtained  can  not  be  had  in  any 
other  way. 
Coldwater,  Miob..  March  17. 1880. 


Errors  of  Refraction  in  the  Eyes  of 
Microscopists. 

BY  JOHN  C.  MOBOAN,  M.  D. 

f  T  will,  I  think,  be  at  once  admitted 

that  the  requirements  in  construction 
and  udjustment  of  glasses,  and  the 
results  of  work  done,  must  vary  greatly 
^vith  individuaHties  of  the  workers*  eyes. 

One  of  the  most  important,  but  least 
thought  of,  is  astigmaii^mi*  a  condition 
known  to  oculists  as  a  common  cause  of 
occipito-cervical  headaches,  sometimes 
so  severe  as  to  be  considered  due  to 
grave  hyperaBmia  of  the  brain,  or  to 
"  brain-fag,"  etc. 

This  defect  consists  in  a  diversity  of 
curvature;  hence,  of  refraction  of  one 
meridian  of  the  cornea,  as,  for  instance, 
the  vertical,  with  another  meridian 
(horizontal).  One  of  these  meridians 
maybe  "far-sighted,"  tlie  other  "near- 
sighted," or  the  difference  may  be  inort' 
moderate. 

Some  slight  degree  of  this  is  quite 
common,  as  many  of  your  readers  will 
discover  on  viewing  a  black  line  at  a 
convenient  distance  in  these  and  other 
positions.  In  one  it  will  look  black  and 
sharp;  in  another,  at  a  right  angle,  pale, 
ill  defined,  and  as  if  the  rays  were  cut 
off  by  a  longitudinal  slit  in  a  diaphragm. 
Such  a  slit,  turned  in  various  positions^ 
has  a  curious  effect,  illustrating  the  in- 
fluence of  loss  of  the  rays.  Astigmatism 
similarly  affects  vision;  only,  in  this,  dis- 
pereion  is  the  immediate  cause  of  loss. 

Another  and  very  simple  test  of  astig- 
matism is  "  the  point  of  light " — e.  g.,  a 
gas  flame,  reduced  to  its  smallest  di- 
mensions (of  the  yellow),  when,  to  a 
normal  eye,  across  a  large  room,  it  ap- 
pears as  a  round  point;  but  not  so  to 
astigmatic  or   to  other   abnormal  eyes. 

*Froni  the  Gn?ek.  o.  privative,  and  stlf^mii.  « 
pom/— want  of  focal  point. 
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Dispersion  of  rays  results  from  imperfect 
focussing;  and  the  object  seems  larger 
in  consequence  (but  less  bright).  If  this 
disi)ersion  be  only  in  one  meridian  of 
the  eye  (astigmatism),  the  apparent  en- 
largement will  be  in  exactly  the  same  po- 
sition, and  the  image  will  be  long,  not 
roimd,  and  thus  the  individual  may  note 
the  precise  angle  in  which  a  cylindroid 
lens  must  be  worn,  for  "  correction,"  and 
the  restoration  of  the  round  image.  If 
this  meridian  be  short-sighted,  the 
cylindroid  must  be  concave ;  if  far  - 
sighted,  convex. 

The  experiment  may  be  varied  by 
using  a  dark  card,  with  a  \  inch  round 
hole  in  it;  when  placed  before  a  window, 
strongly  illuminated,  the  point  of  light 
appears,  of  course,  and  it  is  more  ac- 
curate in  shape  than  the  flame. 

One  point  more.  Spasm  of  the  focus- 
sing apparatus  (called  "spasm  of  ac- 
commodation ")  may  derange  the  spher- 
icity of  the  eye,  and  so  affect  vision. 
Strained  vision  is  liable  to  this.  On  the 
other  hand,  the  same  appara*  us  may  be 
paralyzed,  and  ordinary  vision  deficient, 
whilst  the  focussing  of  the  microscope 
ent  rely  corrects  it. 

A  linear  marking,  long  or  short,  on  a 
diatom,  or  a  scale,  or  a  cell,  must  suffer 
the  same  variation  in  divers  positions 
after  the  passage  of  the  rays  through  the 
best  glasses.  Some  of  the  disputes  as 
to  these  may  be  traced,  doubtless,  to  this 
cause  ;  and  probably  may  be  set  at  rest 
by  the  use  of  astigmatic  sjyectarles  with 
the  microscope. 

These  are  merely  lenses  of  prescribed 
cylindrical  curvature,  whose  axis  is  placed 


Astigmatism  has  been  an  injury  to, 
painters,  as  Turner,  whose  later  picturos 
(the  power  of  accommodation,  or  self* 
correction,  being  lost  with  age)  are  dis- 
covered to  be  distorted  in  consequence; 
tbe  tendency  being  to  exaggerate  the  size 
of  the  paler  dimension  in  painting  it 

On  the  contrary,  in  microscopic  draw- 
ing, as  with  tlie  camera  lucida,  the  im- 
properly  pale  line  will  be  perpetuated, 
and  the  perspective  misrepresented;  and 
distortion  of  dimensions  generally  may 
be  perpetrated  by  the  most  careful  ob- 
servers, and  endless  disputes  may  thus 
arise.  A  familiar  example  of  this  is 
shown  in  the  Podura  scale  (vide  Phin's 
"  How  to  Use  the  Microscope,"  pages  62, 
63),  and  sufficicmtly  illustrates  what  is 

here  meant.* 
Philadelphia. 


•  •  • 


To  Our  Subscribers. 

'^PHE  amount  which  we  charge  for  the 
Journal  is  so  small  that  it  does  not 
pay  us  to  send  bills  or  run  up  long 
accounts  on  our  books.  We  hope,  there- 
fore, that  all  those  who  see  this  notice, 
and  who  have  not  already  sent  in  their 
subscription,  will  do  so  ut  once.  "We  do 
not  like  to  cut  off  old  subscribers  with- 
out positive  directions  to  do  so,  and 
therefore  we  tnist  that  those  who  do  not 
wish  to  take  the  Journal  any  longer  will 
so  notify  us  by  postal  card.  The  Ameri- 
can Journal  of  Microscopy  has  never 
made  any  appeals  for  support  upon  any 
other  ground  than  that  it  renders  an 
equivalent  for  what  is  paid.  Each 
number  contains  nearly  twice  as  mucb 
matter  as  any  other  journal  of  its  class 
and  price  published  in  this  country.    If 


in  the  position  of  the  abnormal  corneal  ^^  ^  ^^^  ^^^.^^^  ^^  ^^^   ^^^^  ^^y^  ^^ 

meridian,  whereby  its  curvature  is  cor- 1  ^^^^  ^^  ^^^^  ^^^^  .^ 

rected.     The  general  effect  is  to  render  — — — 

,     ,            ^              .•     -II         -L     •     1    •  By  cutting  u  slit,  say  one  line  or  less  in 

the  whole  cornea  practically  spnencal  m  breadth,  and  half  its  length,  into  the  edj?e  of  a 

.  card,  thts  picture  may  be  made  to  vary  extremely. 

form.  viewing  it  in  divers  positions  through  tbe  slit. 
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Terms— $1.00  per  year. 
ADVBBTisEifENTs— 30  cenU  per  line. 
All  CoxMUNiGATioNB  should  be  addressed  to 
THE  AMERICAN  JOURNAL  OF  MICROSCOPY, 
P.  0.  Box  3862.  14  Dey  Street.  New  York. 


Iflnparfata  JfotfM. 

We  can  no  longer  supply  Volume  I  either  bound 
or  in  sheets.  We  have  on  hand  a  few  copies  of 
Tol8.  II  and  III.  with  full  margins  and  hand- 
^>mely'bound  In  cloth,  with  ^rilt  title,  price  $1.60 
eaf-h. 

Those  who  wish  to  have  their  numbers  bound. 
can  do  so  for  35  cents  per  volume.  Mailing  12 
o<*ats  additional. 

FoBEiGN  BuBSCBiBEBs.— Subscribers  in  Great 
Britain  and  the  Continent  of  Europe  will  be  sup- 
plied at  the  rate  of  $1.20.  or  6  shillings  sterling  per 
y«»ar,  postage  paid. 

Remittances  may  be  made  either  by  P.  O.  Order. 
chi'ck  on  a  London  Bank,  or  in  British  postage 
stamps. 

The  following  gentlemen  have  kindly  consented 
to  act  as  agents  for  this  Journal,  and  are  author- 
ized to  receive  subscriptions  and  advertisements: 

Chas,  Stoddeb.  131  Devonshire  Street,  Boston. 
J.  G.  Langouth.  48  Madison  St..  Chicago.  111. 
Jas.  W.  Queen  A  Co..  924  Chestnut  St..  Phila..  Pa. 
J. H.  Walmsley.  Wl  Chestnut  Sty  Phila..  Pa. 
Fred.  Wagneb.  41  West  Fifth  St..  Cincinnati.  Ohio. 
Jm.  M.  Rebasz.  Rochester.  N.  Y. 
A.  W.  Reynoljm.  B.  dc  M.  Junction,  Detroit.  Mich. 


The  Journal  u  an  Adynrtidiig  Xedinm. 

An  advertiner  whose  letter  can  be  examined  at 
<>uroffloe  writes  us  as  follows:  "I  have  received 
f^veral  letters  of  inguiry,  and  it  will  please  you  to 
Koow  that  though  I  have  had  advertisements  in 
other  joumal.H  also,  eeery  letter  of  inquiry  refers 
to  the  Amebican  Joubnal.  of  Micbobcopy.  This 
<%rtainly  demonstrates  the  value  of  the  journal  as 
ao  advertising  medium." 

Another  very  extensive  advertiser  says:  "We 
have  advertised  in  several  other  journals,  out  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  together." 


Postage  Stamps. 

^/^E  again  call  the  attention  of  oar  sub- 
Bcribers  to  the  fact,  that  while  we 
take  postage  stamps  of  small  denomina- 
tioDs  at  full  yalae,  those  of  higher  de- 
Bominations  are  of  no  use  whatever  to 
^'  We  cannot  sell  them,  except  at  a 
^ery  great  loss,  and  the  post  office  will 
Bot  exchange  them  for  smaller  denom- 
inations. Therefore,  please  do  not  send 
them. 


A  Visit  from  Dr.  Carpenter. 

rpHE  announcement  that  Dr.  Carpen- 
•^  ter  will  visit  this  country  during 
1880,  will  give  unalloyed  pleasure,  not 
only  to  the  great  body  of  physiologists 
and  microscopists,  but  to  the  scientiiic 
men  of  the  countiy  generally,  for  Dr. 
Carpenter  is  well  known  as  having  taken 
part  in  a  wide  range  of  scientific  inves- 
tigation. And  in  addition  to  the  respect 
accorded  to  his  high  position  as  a  scien- 
tific man,  every  microscopist  in  the  coun- 
try will  give  him  a  warm  welcome  on 
personal  grounds,  for  the  dear  and 
genial  character  of  his  writings  has 
smoothed  the  path  of  many  a  sohtaiy 
sti.deni 


The  Rochester  Alga  Club. 

T^HIS  club  is  composed  largely — or 
rather  wholly — of  microscopists  who 
are  devoted  to  the  study  of  this  inter- 
esting class  of  plants.  It  will  be  seen 
by  the  announcement  in  our  column  of 
Transactions,  that  though  they  are  an 
independent  organization,  they  are  affili- 
ated with  the  Rochester  Microscopical 
Society.  Such  an  arrangement  will 
prove  advantageous  to  both  parties. 


•  •  • 


A  Microscopical  Society  at  Syracuse. 

f  T  gives  us  great  pleasure  to  learn  tliat 
^  a  society,  embracing  Onondaga  and 
adjoining  counties,  was  organized  at 
8}Tacuse  on  the  6th  inst.,  at  a  meeting 
held  in  pursuance  of  a  call  previously 
issued.  The  name  chosen  for  the  or- 
ganization was  "  The  Central  New  York 
Microscopical  Club." 

Officers  elected  for  the  ensuing  year  : 
President,  Geo.  K.  Collins;  Vice-Presi- 
dents, Alfred  Mercer,  M.D.  and  DanL  G. 
Fort,  of  Oswego  ;  Secretary,  A.  L.  Wood- 
ward ;  Treasurer,  Robert  Aberdein,  M.D. 
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Ringing  and  Finishing  Slides. 

A  GREAT  deal  may  be  said  in  favor  of  and 


cement,  Bronsvick  black,  asphaltum  var- 
nish, and  other  colored  cements  may  he 
Employed  to  cover  the  firat  ring  of  dammar; 
against  the  cai*eful  finishing  of  microscopic  i  bnt  they  should  nerver  be  used  alone,  as  tliev 
slides,  bnt  nobody  will  deny  that  a  nicely- '  are  sure  to  run  in  sooner  or  later,  no  matter 
ringed  preparation  looks  l>etter  in  a  cabinet,  how  hard  the  balsam  may  be.  I  think  that 
and  is  better  taken  care  of  by  its  owner  and .  the  glass-like  ring  obtained  with  dammar 
his  friends,  than  one  which  is  not  thus  j  gives  a  better  appearance  to  the  slide  and  is 
embellished,  and  which    shows    a  gi*eater .  more  durable  than  any  of  the   rings  made 


or  less  amount  of  balsam  irregularly  dis- 
tributed around  the  edge  of  the  cover.  I 
will,  therefore,  jot  down  a  few  remarks  on 


with  colored  cements. 

When    glycerine  mountings,    or  objects 
mounted  in  a  watery   medium  are  to  l)e 


the  ringing  and  finishing  of  slides  for  the  ringed,  it  is  necessary  to  first  get  entirely 
readers  of  the  Journaii.  After  the  object  rid  of  any  glycerine  which  might  be  on  tbe 
has  been  mounted  in  balsam  and  the  cover  cover  or  slide.  To  do  this  I  aj^ply  a  spring 
applied,  it  will  be  found  that  there  is  clip  to  the  slide,  which  serves  to  hold  tlie 
always  a  greater  or  a  less  surplus  of  balsam  cover  in  position  after  it  has  l>een  eeut^^red, 
which  comes  out  from  under  the  cover,  i  and  then  wash  off  the  surplus  glycerine  with 
This  should  be  allowed  to  dry,  and  w^hen  '  a  stream  of  water  from  a  syringe.  The  alide 
thoroughly  hard  it  can  be  scraped  off  with  is  then  set  on  end  to  dry,  and  a  ring  of  a 
a  knife.  If  a  round  cover  has  been  used,  waterproof  cement  is  applied  around  the 
the  slide  is  then  centered  on  a  turn-table,  cover.  Such  a  cement  may  be  bought 
and  the  cover  cleaned  with  benzole,  which  under  the  name  of  Bell's  cement,  the  eom- 
is  kept  done  by  dipping  a  soft  linen  rag  in  I  position  of  which  is  a  secret.  A  l)etter  and 
the  benzole  and  applying  the  wet  place  with  less  expensive  cement  may,  however,  be 
the  forefinger  to  the  centre  of  the  cover  made  by  dissolving  10  grs.  of  gum  ammoniftc 
glass;  the  turn-table  being  revolved,  the  in  1  oz.  of  acetic  acid  (No.  8),  and  then  by 
finger  is  quickly  drawn  toward  the  edge  adding  to  this  solution  2  diBchms  of  Cox's 
of  the  cover  and^  the  rag  removed.  One  or  gelatine.  The  resulting  liquid  flows  easily 
two  such  wipings  of  the  cover  will  be  found  from  the  brush  and  is  watei*proof,  especially 
sufficient  to  remove  all  traces  of  balsam  or  so  if.  after  the  ring  has  set,  it  is  bnished 
extraneous  dirt.  The  slide  itself  may  then  over  with  a  solution  of  10  grs.  of  biolirom- 
be  wiped  also  with  benzole,  and  it  is  then  [  ate  of  potash  in  1  oz.  of  water.  But  what 
ready  for  the  application  of  a  ring.  especially  recommends  this  cement  is  its 

The  best  ringing  medium  for  balsam '  great  adhesive  power  to  glass,  even  if  there 
mounts  is  dammar  dissolved  in  chloro-  should  be  a  little  glycerine  on  the  edge  of 
form,  because  if  it  is  inclined  to  run  under ,  the  cover.  After  the  gelatine  ring  is  dry,  any 
the  cover  it  will  readily  mix  with  the  mount- ,  other  cement  may  be  employed  to  cover  it, 
ing  material  without  leaving  a  visible  trace '  according  to  the  fancy  of  the  preparer, 
behind.  I  find  it  best  to  apply  the  brush  I  When  a  considerable  number  of  different 
to  the  edge  of  the  cover  almost  dry,  the  >  objects  are  being  prepared  at  tlie  same  time. 
slide  on  the  turn-table  spinning  i*apidly '  it  is  of  great  importance  to  l)e  able  to  tell 
around,  so  as  to  make  a  track  in  which  the  one  from  the  other,  so  as  finally  to  label 
dammar  solution  will  readily  flow.  The  j  them  correctly  without  subjecting  them  to 
second  application  is  to  be  made  imme- 1  a  careful  microscopical  examination.  A 
diately  following  the  first,  with  the  binish  pai)er  label,  under  the  frequent  necassary 
full,  so  that  there  will  be  a  small  drop  of  handling  of  the  slide,  becomes  soiled,  ami 
solution  on  the  end,  which  is  allowed  to  the  writing  frequently  illegible;  wliile  a 
touch  the  edge  of  the  cover  without  letting :  figure,  or  even  a  full  label,  written  with  a 
the  brush  itself  come  in  contact  with  the  pen  upon  the  glass  slide,  will  remain  intact 
glass.     This  is  repeated   until  the   ring  is  throughout  the  manipulations  of  cleaning 


l)uilt  up  to  the  proper  size.  It  should  be 
bonie  in  mind,  however,  that  in  drying,  the 
ring  of  dammar  will  shrink  considerably. 


and  ringing,  and  at  the  same  time  can  easily 
be  removed  by  a  little  rubbing  with  a  rag 
dipi^ed  in  water. 


and  thus  it  is  necessary  to  make  another      In  order  to  facilitate  the  finding  of  8lideJ> 
application  after  a  few  houra'  drying.  in  a  large  collection,  it  is  advisable  to  jjhice 

Dammar  or  balsam  dissolved  in  benzole  the  label  bearing  the  name  of  the  object 
or  benzine  is  objectionable,  because  the  so- 1  always  on  the  same  end,  and  if  two  labels  ai^ 
lution  vriW  evaporate  too  quickly  to  allow  of  used  to  place  the  one  with  the  preparer's 
a  proper  building  up  of  the  ring,  and  if  name  on  the  right  hand,  and  the  other  l)€«r- 


such  is  attempted  the  result  will  be  a  ring 
full  of  minute  air  bubbles.      White  zinc 


ing  the  descriiJtion  of  the  object  on  the 
left.  V.  Setler. 
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Preparation  and  Preservation  of  the 
Lower  Organisms. 

M.  Baphael  Blancliard,  of  Paris,  referring 
to  the  process  employed  by  Koch  to  pre- 
serve and  photograph  Bacteria,*  saysf  that 
more  than  two  years  ago,  he  preserved 
Bacteria  in  lasting  prepai*ations  by  using 
with  excellent  results  osmic  acid  instead  of 
the  process  of  desiccation  employed  by 
Eoch,  which  he  considers  a  very  bad  one. 

lu  a  few  hours,  or  two  days  at  the  longest, 
the  Hurface  of  water  in  which  an  organized 
substance  (vegetable  or  animal  tissue,  etc.), 
has  l)een  macerated,  becomes,  as  is  well 
known,  covered  with  a  slight  pellicle  com- 
])()sed  of  a  more  or  less  compact  mass  of 
Bacteria,  enveloped  in  a  hyaline,  transpar- 
ent substance  of  slight  consistence.  This 
membrane  is  so  fragile  that  the  slightest 
movement  or  breath  which  ripi)les  the  sur- 
face of  the  water  tears  it.  A  tolerably  large 
piece  of  this  membrane  can  be  obtained  by 
carefully  introducing  into  the  liquid  be- 
neath it  a  glass  slide,  and  raising  it  with 
cantion. 

If  we  then  add,  with  a  pipette,  one  or 
two  drops  of  a  concentrated  solution  of 
osmic  acid  (or  even  a  solution  of  1  in  100) 
to  the  membittne  on  the  slide,  it  immediately 
acquires  a  much  greater  consistency  and 
can  be  covered  without  fear  of  tearing  it. 
A  drop  of  a  solution  of  violet  of  methylani- 
line  should  be  placed  at  the  side  of  the 
cover-glass,  drawing  away  the  osmic  acid 
hy  a  cigarette-paper  on  the^  opposite  side. 
In  about  half  an  hour  the  Bacteria  assume 
a  iine  violet  tint,  the  fundamental  substance 
remaining  colorless;  if  the  impregnation 
lasts  longer  the  Bacteria  assume  a  deeper 
hue,  and  the  fundamental  substance 
liecomes  tinted.  We  can  then  replace  the 
violet  of  methylaniline  by  glycerine,  which 
does  not  render  the  preparation  colorless, 
as  Koch  says,  if  we  add  a  small  quantity  of 
the  violet.  A  concentrated  solution  of  sul- 
phate of  calcium  can  also  be  used  with 
advantage  to  preserve  the  preparations.  M. 
Blanchard's  colle<!tion  contains  preparations 
made  thus  in  1876,  which  are  as  bright  in 
color  as  at  first. 

The  violet  is  not  the  only  aniline  color 
^hich  can  be  used,  but  it  seems  to  be  more 
durable  than  others. 

A  solution  of  hiematoxylin  can  also  l)e 
used  with  advantage.  "When  a  **  proliferous 
membrane"  (F.  A.  Pouchet)  has  l)een 
treatetl  with  osmic  acid,  it  is  left  for  twenty- 
four  hours  under  a  damp  bell-glass,  in  a 

*  See  Journ.  Boyal  Mic.  Boo..  1, 195. 
t  ••  Rev.  Intemat.  ftcl.."  111.  (1879)  246. 


watch-glaflR  containing  a  few  drops  of  hsema- 
toxylin.  There  is  then  formed  an  irides- 
cence which  spoils  the  clearness  of  the 
preparation,  but  which  can  be  easily  re- 
moved by  repeated  washings.  The  mem- 
brane is  then  mounted  in  glycerine  (with  or 
without  the  addition  of  hiematoxylin),  or  in 
a  solution  of  chloride  of  calcium,  and  pre- 
serves indefinitely  a  fine  violet  tint. 

If  the  Bacteria  are  free  in  the  liquid,  the 
process  of  mounting  them  would  be  exactly 
the  same. 

To  prepare  Infusoria,  or  any  of  the  lower 
organisms,  osmic  acid  should  be  used,  but 
in  a  strong  or  even  concentrated  solution 
which  instantly  kills  the  animalculee.  A 
group  of  Voriicella  thus  fixed  will  retain  their 
natural  form,  some  of  them  being  com- 
pletely extended  and  others  more  or  less 
retracted.  Amoebse,  Rhizopoda,  etc.,  have 
no  time  to  retract  their  protoplasmic  fila- 
ments, and  die  spread  out  on  the  glass  in 
their  living  aspect. 

Ciliated  Infusoria  do  not  lose  their  cilia, 
and  Except  a  slight  blackish  hue  they  are 
in  no  way  modilied  by  the  reagent.  Some 
Opalinie  found  more  than  a  year  ago  in  the 
intestine  of  a  Triton  have  preserved  to  this 
day  the  delicate  cilia  with  which  their  body 
is  covered. 

The  contact  of  the  osmic  acid  must  not 
be  prolonged,  or  the  objects  will  blacken 
with  age.  After  the  animalculse  are 
covered  with  the  thin  glass,  a  few  drop's  of 
picro-carmine  or  htematoxylin  can  be 
added. 

The  picro-carmine  does  not  sensibly 
color  Bacteria,  but  it  coloi-s  very  clearly  the 
nuclear  formations  contained  in  the  bodies 
of  the  Infusoria.  Aft«r  the  coloring, 
glycerine  can  be  added,  and  the  prepaitition 
is  complete. 

In  the  study  of  the  lower  vegetable  forms 
with  naked  protoplasm,  Myxomycetes,  for 
instance,  osmic  acid  and  picro-cannine  and 
hiematoxylin  can  be  equally  well  used.  By 
the  action  of  osmic  acid  the  cuiTents  in  the 
protoplasm  of  the  Myxomycetes  are  in- 
stantly suspended,  and  in  a  few  instants  the 
protoplasm  is  sufficiently  hardened  to  make 
sections  possible. 

There  are  certain  exceptional  cases  in 
which  osmic  acid  has  no  direct  action.  A 
Nematode,  for  instance,  AnguiUula  acetic  can 
live  a  long  time  in  a  liquid  containing  osmic 
acid.  In  the  case  of  a  female  the  eggs 
develop  and  hatch,  and  the  embryos  grow 
at  the  expense  of  the  mother,  until  nothing 
remains  of  her  body  but  the  outer  cuticle, 
which  resists  all  attacks  of  I  he  acid.  Wlien 
the  young  AnguiUula^  have  pierced  the 
cuticle  and  are  free,  they  swim  apparently 
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xmharmed  by  the  ftoid,  though  they  gener-  excepting  under  certain  conditions,  I  have 
ally  die  in  a  few  days.  |  not  made  any  such  assertion.  I  must,  tbere- 

A  similar  example  is  furnished  by  the  fore,  state  positively,  that  I  never  held,  and 
larvcB  of  the  Diptera,  Ckironomus  ptumostut  do  not  hold  any  such  opinion."  This  pcwi- 
Linn.,  which  lives  in  water  strongly  mixed  tive  denial,  and  at  this  late  day,  is  astouiid- 
with  osmio  acid,  owing  to  its  cuticle  resist-  ing,  and  must  be  a  greater  surprise  to  those 
ing  the  acid. — Jour,  Royal  Mic.  Soc  \  who  pinned  their  faith  on  Mr.  Wenham's 

,  ^  ,  supposed  optical  knowledge,  than  to  those 

Separating  Formlnifera  From  Sand.  I '^to^So'JJ' tba?MrW.hM'^tt«riy  denied 

If  you  throw  dried  sponge  sand  into  what  he  now  says  he  never  did  deny,  it  is 
water,  slowly,  all  the  foraminifers  will  sink,  needful  to  go  over  his  references,  and  some 
and  sand  will  float  on  the  water.  A  slide  others,  and  show  that  even  Uiey  disiirove 
dipped  under  the  floating  film  of  grains  his  present  disclaimer. 
wUl  bring  up  only  sand.  You  can  safely  |  He  first  quotes,  Qunr,  Jour.  Mic.  Scifncf, 
skim  off  and  throw  away  aJl  that  does  not  vol.  iii,  1865,  '*  I  describe  for  the  i>iir}x)se 
sink  with  a  little  stining.  Then  the  sunken  of  remedying  the  loss  of  aperture  ou  an 
part  should  be  dipped  out,  about  a  dessert-  object  in  balsam  from  a  dry  object  glass  I 
spoonful  at  a  time,  into  a  small  saucer,  and  describe  the  adaptation  of  an  additional 
water  enough  to  just  fairly  cover  them  lens  in  front,"  etc.,  copied  in  full  by  Mr. 
put  in,  and  all  floating  grains  stirred  down.  |  Wenham  in  the  Monthly  Microsoopiocti  Jotar- 
Then  by  a  circling  movement  of  the  nal,  vol.  ix,  p.  30.  **  I  took  a  small  herni- 
hand  the  foraminifers  will  be  got  to  the  spherical  lens  of  about  l-90th  of  an  inch 
top,  and  by  gradually  tipping  the  saucer  radius,  and  cemented  it  over  a  selected 
and  slowing  up  the  movement  they  can  diatom "  etc.  Unquestionalily  Mr.  Wen- 
be  worked  to  one  edge  of  the  little  pile  of  >  ham's  backer,  Rev.  8.  L.  Brakey,  mights  ell 
sand,  and  thence  carefully  dipped  up  with  say  that  this  is  not  an  objective,  **  but  bd 
a  rubber  bulb  pipette.  In  this  way  they  are  optical  machine."  Mr.  Wenham  fouiul 
got  almost  pure.  Only  a  little  sand  must  that  this  contrivance  ^ve  good  results.  It 
l>e  washed  at  a  time,  or  not  all  the  foram- .  is  surprising  that  having  come  so  near,  tliat 
inifers  will  be  got  out,  and  very  little  water  '  Mr.  W.  did  not  think  to  attach  his  leuH  to 
must  be  used  or  sand  will  get  mixed  with  the  objective,  instead  of  sficki?ig  it  to  the 
them.  Much  water  moves  the  light  sand,  I  slide.  But  if  he  had  done  cmly  that  lie 
but  a  shallow  wave  seems  not  to  stir  it,  but  <  would  still  have  obtained  no  more  than  HP 
yet  rolls  the  shells  along. — Am.  Naturalisi.    \  or  82°,  which  is  all  that  can  go  through  the 

slide,  without  some  attachment  below  the 
slide  equivalent  to  Tolles*  traverse  leus,  or 
Woodward's  prism. 
To  go  back  to  Mr.  W's.  last,  "  In  vol.  v, 
The  Editor  of  the  Amebican  Joubnal  of  Micbo-  ip.  17,  I  state  that  an  angle  of  82^  cannot  l)e 
scoPY  does  not  hold  himself  responsibje  for  i  exceeded  in  a  dry  objective,  nor  can  it  he 
opinions  or  facts  stated  by  corroMpondents.    In  x  xi      •  •  1  u  .^ «« 

this  department  we  accord  the  widest  liberty  oon-  i  greater  on  the  immersion  system,  where  an 
sistent  with  proper  courtesy.  interchange  of  fronts  adapts  it  to  both  eon- 

Mr.  F.  H.  Wenham  and  Angular  Aper- !  ^^^^^S; '*   ^.^**  does  this  mean,  but  jnst 

A   -^  ^        '  what  all  parties  supposed  he  meant  ? 

*"'^®-  !     Next  he  says,  "In  vol.  v,  p.  118,  the  fol- 

Ed.  Am.  Jour.  Microscopy. — In  the  Jour-  lowing  sentence  has  been  I'eferred  to,  *  I  chal- 
nal  of  the  London  Boyal  Microscopical  lenge  any  one  to  get  through  an  object  glass 
Society  for  December,  1879,  p.  984,  is  pub-  with  the  immersion  front  a  greater  angle, 
lished  a  remarkable  note  from  Mr.  Wen- 1  or  any  portion  of  the  extraneous  rays  that 
ham,  that  was  communicated  to  the  Society  j  would  in  the  other  case  be  reflected,*  as  no 
Oct.  8th,  1879.  This  paper  is  extraordinary,  object  gla.s8  can  collect  image-forming  ravs 
for  during  the  long  controversy  on  angu- > l^eyond  this  limit.*"  "At  the  top  of  the 
lar  aperture,  Mr.  W.,  has  been  considered  same  page  I  show  distinctly  that  this  re- 
the  reliable  head  of  one  side  of  the  argu-  mark  applies  to  a  dry  lens. "  The  top  of  that 
ment,  by  all  supporters  and  opponents  of ,  page  shows  no  such  thing.  Did  any  of  Mr. 
his  position  both  in  Europe  and  America,  i  W's.  reailers  suppose  that  Mr.  Wenham  was 
What  does  he  now  say  ?  "As  statements  so  absurd  as  to  think  a  dry  lens  could  Ije- 
have  been  made  to  the  effect  that  I  alto- '  come  an  immersion  by  merely  flowing  in 
gether  deny  the  possibility  of  obtaining  an  water  ?  No,  the  challenge  applied  has  heen 
angle  on  a  balsam  mounted  object  beyond  understood  to  apply  to  any  and  all  immer- 
82°,  the  following  references  will  show'  that  sion  lenses,  however  constructed.    ■ 


(S>tmt^mitut. 
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"In  Tol.  vi,  p.  85,  *  I  give  a  series  of  meas-  In  vol.  viii,  p.  — ,  Mr.  W.  writes,  **  any 
nrements  of  the  angles  of  objectives  im-  one  that  ignores,  or  denies,  snch  a  definite 
mersed  in  water,  iJl  of  which  were  within  principle,  (Mr.  Ws  principle,)  must  expect 
the  corresponding  limit  of  82^. ' "  Mr.  lilies  to  forfeit  all  respect  for  his  optical  know- 
has  done  the  same  thing.     It  has  never,  I  ledge." 


beheve,  been  charged,  that  any  one  of  Mr. 
Wenham's  make  would  go  beyond  the  82°. 


Now  that  Profs.  Abbe,  Helmholtz,  New- 
comb,  Keith  and  Stokes,  and  Dr.  Blackham, 


**In  vol.  ix,  p.  268,  Col.  Woodward,  hav- 1  since  Mr.  Tolles'  claim  was  published,  have 
ing  measured  the  Tolles  1-lOth,  referred  to  j  demonstrated  that  Mr.  Tolles  is  right  and 
in  the  previous  controversy,  finds  its  bal-  !  Mr.  Wenham  wrong;  that  Mr.  Tolles'  method 
sam  angle  only  75^"  Thui  is  important,  as  >  is  in  strict  accordance  with  **  optical  laws," 
showing  Mr.  Wenham's  method  of  argu-  Mr.  Wenham  retreats  to  the  after  thought 
ment  What  Dr.  Woodward  did  find  and  of  objectives  of  "ordinary  construction." 
report,  was  the  balsam  angle  at  open  point  \  Mr.  Wenham  now  admite,  that  that  extra 
75%  at  closed  80°.  Mr.  W.  chooses  to  quote  i  front  lens  will  admit  the  ultra  rays,  but 
only  what  looks  most  in  his  favor,  and  fur- {falls  back  to  *' ordinary  construction,"  by 
ther,  that  objective  is  not  the  one  or  anvthing  which  he  means,  if  that  has  any  meaning, 
like  the  one  that  was  the  street  of  trie  pre- '  three-system  objectives.  But  then  the  ques- 
ziou»  cotitroversy  !  I  tion  comes  up,  whose  ordinaiy  construction, 

"In  vol.  ix,  p.  273,  (1873],  there  is  a  mem-  Becks,  Powell  k  Lealands,  Scheick's,  Hart- 
orandnm  by  ^rof.  Keith,  m  which  he  savs,  nack's,  Nachet's,  Tolles',  or  Wenham 's  ? 
'Mr.  W.*s  experiments,  alluded  to  in  his  Mr.  Tolles  never  claimed  that  Mr.  Wen- 
article  in  the  Monthly  for  January,  indicate  ;  ham  could  make  an  imefsion  lens  that  would 
an  explanation,  and  it  seems  sing^ar  that  admit  over  82°  from  a  balsam  mount,  and 
they  did  not  suggest  to  him  long  ago,  a !  never  named  any  of  those  other  makers, 
method  of  obtaining  what  Mr.  Tolles  has  But  he  has  not  only  claimed  but  gitren  the 
obtained — an  objective  of  large  an^e,  for  actual  measurement  of  the  balsam  angle  of 
objects  covered  in  balsam.'     rrol.    Keith's,  many  of  his  own  make  that  gave  an  excess 


accompanying  diagram  exactly  explains  the 
principle,  and  is  just  the  same  in  effect  as 
that  of  my  additional  front  lens,  of  1855. " 


of  from  5°  to  18'^  beyond  the  limit.  To 
wliich  the  only  reply  Mr.  W.  could  make, 
was  to  criticise  the  method  of  taking  the 


Kow  in  1879,  Mr.  Wenham  revives  that  angle,  substituting  new  methods  as  often 
**  wretched  adaptation,"  (Wenham  vol.  ix,  as  he  found  the  previous  one  inadequate, 
p.  284,  1873,)  of  his  sticking  a  lens  to  the  This,  to  show  Mr.  Wenham's  animus,  1  will 
top  of  the  slide.  He  does  not  say  that  by  now  proceed  to  prove,  and  to  show  that  ob- 
that  he  obtained  a  greater  angular  aperture,  :  jectives  of  *'  ordinary  construction,"  i.e., 
or  that  he  ever  made  any  measurement  of  three  systems,  and  some  made  long  before 
the  angle.  this  controversy  arose,   do  give  a  balsam 

"In  vol.  X,  1873.  p.  12, 1  say,  'I  trust  that  angle  exceeding  82°. 


Col.  Woo<lward,  having  affirmed  that  the 
position  taken  by  me  is  certainly  true,  for 
objectives  as  ordinarily  constructed,  will 
allow   that    this    additional  lens  eml)ody- 


In  vol.  viii,  p.  106,  Mr.  Tolles  gives  the 
anpfular  aperture  of  9  objectives,  one  only 
being  4-8ystem,  all  the  othei-s  3-system, 
or  his  "ordinary"  but  various  "construc- 


mg  a  deviation  from  the  original  question,  tion  "  air  angles,  vaiying  from  147°  to  178°; 

which  was  to  the  effect  that  there  would  of  these,  the  balsam  angle  varied  from  81° 

be  no  loss   of  aperture  of  ordinary  objec-  to  97°,     This  should  be  enough  to  dispose 

tives  by  the  immersion  of  the  front  surface  of  Mr.  Wenham's  theoretical  limit  of  82°, 

in  fluids.'"  but    there    is    a    great    deal  more.      The 

This  sentence  requires    much  attention.  Rev.    S.  L.   Brakey,  who  backs  Mi*.  Wen- 
First,  it  misrepresents  the  original  question.  !  ham  with  a  profound  display   of  optical 

No  one  has  denied  the  loss  of  aperture.   Mr.  knowledge,  atempts  to  disprove  Mr.  Tolles' 

Tolles  and  Col.  Woodward  have  referred  to  measures    by  the    bareface  assertion    that 

it  in  almost  every  paper    they  have  pub-  **  Mr.  T.  cannot  be  trusted  to  take  an  ob- 

lifihed.     The    original    question    was    Mr.  serration  correctly !"   Vol.  ^dii,   page  245, 

W's  own    challenge    to    get    through    an  **  Again  in  the  same  list  we  find  the  figures 
[ftny]  immersion  objective  more  angle  than  ;  contradicting  themselves.      We  have  e.g. 

through    a    dry    one.      It    was    not    the  two  glasses  with  apertures  of  175°,   having 

loss  of  angle,  but  the  possibility  of  increas-  different  angles  in  wat«r,  the  first  giving 

ing  the  balsam  angle  beyond  the  limit  of  117°,  against  the  smaller  angle  of  113°  for 


82°,  which  Mr.  Wenham  pronounced  **ab- 
Bord,"  and  that  the  claim  for  having  done 
80  showed  **  ignorance  of  optical  laws." 


the  second."  ^o^^  these  results  cannot  be 
true,  and  a  lot  more  of  such  reasoning,  all 
of  which  only  prove,  not  that  Mr.   Tolles 
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is  ^rong,  but  the  ignorance  of  his  critic  as 
to  the  capacity  of  various  objectives,  an  ig- 
norance that  might  be  expected  from  one 
who  did  not  know  better  than  to  write  that 
'*  we  understand  that  a  one  inch  objective 
has  2-syRtem8,  and  a  k  inch  8.** 

Of  course,  Mr.  Tolles  does  not  make  ob- 
jectives for  Mr.  Brakey  to  understand.  I 
have  had  a  4-lOth  made  with  10  lenses  and 
a  prism,  many  one-inch  made  with  8  lenses. 
Mr.  Brakey  couhl  not  understand  them. 
To  him  they  are  all  **  optical  machines,*' 
beyond  his  comprehension  or  understand- 
ing. 

In  1872,  (vol.  viii,  p.  148,)  Mr.  Tolles  sent 
the  now  famous  1-lOth  to  Dr.  Lawson  to 
show  him  the  balsam  angle,  stating  expli- 
citly *'  adjust  10^  closed  from  the  open  point. 
I  make  the  angle  in  balsam  93"^,  or  possibly 
by  sunlight  95°."  This  objective  is  one  of 
those  that  Mr.  W.  still  excludes  from  attain- 
ing an  angle  in  excess  of  82°,  a  three-system 
of  Mr.  Tolles'  "ordinary  construction." 
This  objective  was  measured  in  the  presence 
of  four  Fellows  of  the  Royal  Microscopical 
Society,  and  the  results  they  reported  being 
so  discordant  with  Mr.  Tolles,  have  been  the 
cause  of  much  controversy  since.  Mr.  W. , 
after  being  fairly  notified  of  the  proper 
point  of  adjustment  previously,  set  the  col- 
lar at  the  best  point,  dry,  for  a  Podura 
Scale !  Under  this  abnormal  condition, 
**he  reports  the  air  angle  145°,  front  in 
water  91°,  in  balsam  79°,  (vol.  ix,  p.  29)." 
This  result  so  at  variance  with  his  own,  and 
the  absurd  method  by  which  it  was  ob- 
tained, caused  severe  comments  from  Mr. 
Tolles  and  Col.  Woodward,  which  excited 
Mr.  Wenham's  ire.  When  the  objective 
was  returned  to  America,  it  was  sent  to  Dr. 
W.  to  measure.  He  found  the  balsam 
angle  87°. 

The  objective  is  yet  in  existence  as  an 
historical  relic  and  memento  of  Mr.  Wen- 
ham's  skill.  Desirious  of  having  some 
one  of  these  measures  verified,  I  handed  it  to 
a  friend  for  measurement  by  **'Abbe's 
apertometer,"  (which  is*  a  modification  of 

*0n  Auff.  22nd,  1871.  Mr.  Tolles  writes  to  the 
Monthly  Microscopical  Journal,  p.  214.  *'  an  objeot 
homogeneoHslu  cemented  centrally  between  the 
hemispherical  lenses  a,  a'  can  be  seen  from  every 
IKiint  of  view.*  *  *  For  obtainment  of  extremest 
Hnsle,  however.  let  this  precaution  be  taken,  viz., 
that  balsam  be  used  above  the  slide  and  balsam 
below."  Here  we  have  the  first  sngfirestion  of  the 
principle  and  name  of  "  homo(?oneous  immer- 
sion." since  carried  into  practice  by  Zeiss,  at  the 
su^Tflrestion  of  Mr.  Stephenson.  Mr.  Tolles  did  not 
make  any  homoifeneous  objectives  then,  for  the 
want  of  a  suitable  medium,  balsam  bein<;  the 
only  thini?  of  suitable  index  of  refraction  to  be 
obtained,  and  that  bcine  utterly  unfit  to  apply  to 
lenses  for  dally  use.  It  was,  however,  used  by 
Mr.  Tolles  experimentally. 


Tolles'  "  wretched  "  semi-cylinder,  the  pro- 
genitor of  all  the  apertometers  since  de- 
vised.) I  copy  his  report: 

CHARiiESTowN,  Mass.,  Feb.  12,  1880. 

My  Dear  Mr,  Stodder  : 

I  have  carefully  measured  the  angle  of 
your  1-lOth  with  the  Zeiss-Abbe  apertome- 
ter, and  find  its  numerical  aperture  at  the 
highest  point  to  be  1*125,  which  is  equiva- 
lent to  a  l>alsam  an^le  of  96°  SO',  in  a  medium 
of  1*50  reflection  index,  but  with  a  refrac- 
tive index  of  1  '525,  that  of  ordinary  crown 
glass  would  be  93  -|-.  Curiously  enough, 
the  greatest  angle  is  not  at  the  extreme 
closed  point  for  thickest  cover,  but  at  a 
place  considerably  within  that  point. 

Yours  truly, 

L.  M.  WiLUs,  M.D. 

Thus  is  Mr.  Tolles'  statement  of  the  a{)er- 
ture  of  this  three-system  objective  of  1869 
positively  confirmed,  and  the  comments  of 
Mr.  Brakey  and  Mr.  Wenham,  and  their 
statement  and  assertions  about  it,  utterly 
refuted,  while  Mr.  Wenham 'a  new  position, 
that  only  by  the  addition  of  the  new  foui*th 
system,  can  any  aperture  beyond  82°  be  ob- 
tained in  any  objective,  is  practically  dis- 
proved, as  his  theoretical  dogmas  have  long 
ago  been. 

Mr.  W.  now  limits  the  objection  to  objec- 
tives as  ordinarily  constructed,  which  must 
be  as  he  ordinarily  constructs  them,  for  it 
may  be  presumed  that  even  he  does  not  know 
how  all  other  makers  construct  their  objec- 
tives. Mr.  Tolles  has  told  him  one  way,  (voL 
vii,  p.  115,)  **  What  is  intended,  is  to  increase 
the  refraction  of  the  convex  surface  of  the 
front  by  sharper  convexity,  or  higher  in- 
dex of  refraction  or  both.  Let  Mr.  Wen- 
ham  experiment  with  this  instruction,  and 
with  Dr.  Woodward's  and  Prof.  Keith's  ex- 
position of  optical  laws,  then  in  time  he 
may  be  able  to  construct  a  modem  immer- 
sion objective.  I  have  now  shown  why 
every  one  has  understood  that  Mr.  Wen- 
ham  **has  denied  the  possibility  of  obtain- 
ing an  angle  over  82°  on  a  balsam  mounted 
object,"  and  that  he  still  denies  it  except 
under  the  condition  of  an  extra  front  lens. 
I  have  shown  that  that  condition  is  not 
an  essential  one,  that  an  objective  with 
that  aperture  of  93°  has  been  in  his  own 
hands,  and  either  his  own  want  of  skill  or 
knowledge  prevented  him  from  obtaining 
the  true  angle.  There  are  an  abundance  of 
other  quotations  from  his  writing  to  be 
made  to  the  same  efiect,  but  this  paper 
is  long  enough.  C.  S. 
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Prof.  Zweifel,  of  Erlanfiren.  believee  that  cat- 
gut sutures  may  frequently  be  the  nnsuspeoted 
cause  of  Infection.  He  found  portions  of  catgut 
swannine  with  bacteria,  even  after  it  had  been 
ostensibly  preserved  in  carbolic  acid.  He  thinks 
the  decomposition  is  due  to  the  evaporation  of 
the  carbolic  acid.  He  insists  that  all  catgut 
8h6u]d  be  examined  by  a  competent  microscopist 
before  being  used,  to  make  sure  of  its  purity. 

BfTeot  of  I<ow  Temperature  on  Bacteria.— 

At  a  meeting  of  the  Academic  des  Sciences,  on 
December  iBth  H.  Pasteur  announced  that  he 
bad  ascertained  by  recent  experiments,  that  the 
characteristic  infective  organism  which  is  the 
bacteridium  of  splenic  disease,  and  the  infective 
oiKanism  which  produces  the  affection  known  as 
cholera  of  fowls,  are  both  capable  of  supporting  a 
temperature  of  40  degrees  Centigrade  below  zero 
(40*  Fahr.),  without  losing  their  faculty  of  multi- 
plring  in  culture-fluids  or  their  peculiar  viru- 
lence as  agents  of  infection. 

Clips  for  Slides.— Buy  a  bunch  of  steel-pointed 
hair  pins,  size  about  2>i  inches  in  length.  With  a 
t»ir  of  small  round-jawed  pliers,  bend  one  point 
fotoa  ring  about  H  inch  in  diameter.  Bend  the 
other  point  at  right  angles  with  the  centre  of  the 
dog.  Cut  off  at  a  suitable  length,  and  you  have 
I  most  convenient  and  serviceable  clip  in  almost 
Qotime.  J.  D.  K. 

[The  following  figure  will  give  a  very  clear  Idea 
of  the  construction  of  this  clip  and  the  method  of 
using  it.— £i>.  Am.  Joub.  MicBoecoFy.] 


CLIP  FOB  SLIDBS. 

The  TJse  of  the  Cat  to  Microscopist s.— It 
was  practical  as  well  as  philanthropic  on  the  part 
of  Dr.  Burt  G.  Wilder  to  suggest  the  more  ex- 
tended use  of  the  oat  for  dissecting  purposes. 
The  anatomy  of  the  cat  is  very  much  like  that  of 
man ;  the  resemblance  being  closer  than  that  of 
moKt  other  domestic  animals.  The  viscera  have 
nearly  the  same  arrangement :  the  brain  has  the 
primary  divisions,  and  even  some  of  the  fissures 
which  are  found  in  man.  Most  of  the  cranial 
nerves  may  be  easily  discovered.  The  bones  and 
many  of  the  muscles  can  be  identified  from  a 
knowledge  of  Gray  or  Quain  alone. 

There  are  many  drawbocks  to  the  successful 


study  of  anatomy  upon  the  human  body.  The 
expense  is  considerable,  the  subject  may  be  bad, 
progress  is  always  slow,  and  there  is.  as  a  rule, 
very  little  systematic  study  in  connection  with 
the  work.  Dissection  and  examination  of  the 
viscera  are  greatly  neglected,  and  yet  they  are 
the  most  important  parts  for  the  majority  of  stu- 
dents. It  is  very  likely  therefore,  that  prelimiu' 
ary  dissections  of  an  animal  so  easily  obtained 
and  cared  for  as  the  cat  would  be  of  great  help  to 
the  student.  While  studying  under  a  preceptor 
or  while  pursuing  any  course  of  preliminary 
'training  he  could  easily  occupy  part  of  his  time 
in  such  anatomical  investigations.  He  would 
thus  acquire  a  practical  familiarity  with  the  use 
of  the  knives,  the  appearance  of  the  organs  and 
tissues,  and  the  names  and  general  arrangement 
of  most  of  the  structures  of  the  human  body.  A 
splendid  collection  of  microscopi^lldes  might  be 
prepared  from  the  cats  of  any  given  locality,  and 
not  the  least  of  the  benefits  to  be  derived  from 
the  formation  of  such  a  collection,  would  be  the 
increase  of  peace  and  quietness  in  the  neighbor- 
hood. 

The  Egffs  in  Bels.— Until  about  twelve  months 
since,  it  was  currently  believed  that  eggs  had 
never  been  seen  in  eels,  and  it  was  considered 
quite  an  interesting  discovery  when  a  New  Eng- 
land fisherman  then  discovered  them  in  situ,  and 
also  observed  specimens  of  eels  both  of  the  mtile 
and  female  sex. 

Thus  a  vexed  point  which  had  been  discuKsed 
for  two  hundred  years,  was  settled  satisfactorily., 
when,  as  X  understand.  Professor  Packard  con- 
firmed the  fisherman's  discovery. 

Recently,  while  looking  over  some  papers  read 
before  the  Boyal  Society  of  England,  dating  very 
far  back,  I  found  that  a  Mr.  Benjamin  Allen  about 
the  year  1690,  njod  a  paper  before  the  society, 
claiming  to  have  examined  two  eels,  and  "  found 
one  with  egg."  and  another  with  "fixed  young- 
ones,  fastened  to  very  small  placenta  eaoh. 
which  was  fixed  to  the  intestine."  "  The  eggs 
were  on  the  outside  of  the  intestine."  He  also 
said,  "  the  parts  distinguishing  the  sex  are  dis- 
coverable ;  those  of  the  male  affix  to  the  extremity 
of  the  kidney ;  the  female  had  a  silender  gland 
transversely  lying  near  the  bow<»l. 

A  discussion  followed,  and  a  Mr.  Dale  raised  a 
doubt  on  account  of  Mr.  Allen's  anatomical  de- 
tails being  inconsitent  with  nature,  and  from  the 
fact  of  Leuwenhoek  finding  an  uterus  in  all  eeU 
he  examined,  and  also  "  masculine  seed."  from 
whence  he  <v)njectured  they  were  Hermaphrodite. 

He.  however,  so  far  confirmed  Mr.  Allen  on  one 
point,  as  to  state  that  one  Walter  Chetwynd,  Esq.. 
had  in  the  mouth  of  May  "  found  them  to  be  vivi- 
parous, by  cutting  open  the  red  fundaments  of 
the  femal«»s,  from  whence  the  young  eels  would 
issue  forth  alive," 

No  other  member  is  reported  as  having  spokenr 
on  the  subject,  and  so  the  matter  rested. 

John  Michels. 
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TBAKSA0TI0V8   OF  800IBTIB8. 

VoTE.~-It  will  aflford  us  great  pleasure  to  publish  Dotes  of 
the  Transactions  of  any  of  our  Microacopical  Societies.  The 
limited  space  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  We  wish  it 
also  to  be  distinctly  tmderstood  that  these  reports  are  pub* 
lished  as  received  from  the  Secretaries  of  the  diflerent  Socie- 
-lies,  and  the  Journal  is  not  to  be  held  in  any  wise  responsible 
for  any  statements  contained  therein. 

Hlorotcoplcal   Soetety  of  Camdem,  S.  J. — 

At  the  regular  meetiog,  Feb.  19, 1880,  the  paper  of 
the  eTenlng  was  on  the  hitherto  Uttle  kDown  Poison, 
Wonrari,  which  is  now  being  brought  forward  as  ji 
remedy  against  that  dread  disease,  hydrophobia. 
Prof.  £.  F.  Moody,  the  leetorer,  described  the 
poison,  its  source,  preparation,  and  the  uses  to 
which  it  is  applied  as  an  arrow  poison  by  the  sav- 
ages of  portions  of  South  America,  stating  that  the 
arrows,  intended  for  use  against  their  foes,  were 
charged  to  an  amount  sufficient  to  cause  in- 
stant death,  while  those  for  the  chase  contained 
only  a  sufficient  quantity  to  paralyie  the  animal  and 
permit  its  capture,  without  penetrating  its  Juices 
and  poisoning  its  flesh.  The  effect  of  Wourari,  ex- 
perimentally used,  is  found  to  be  the  same  upon 
the  human  subject,  paralyzing  motor  nerres  and 
rendering  motion  or  speech  impossible,  while  the 
mind  remains  clear  and  capable  of  comprehending 
all  passing  events,  while  entirely  incapable  of  sig- 
nifying it. 

The  President  exhibited  a  self-centering  turn 
table,  by  Sidle  A  Poalk,  of  Philadelphia,  and  ex- 
plained its  workings.  Professor  Kain  also  showed 
a  novel  method  of  making  glass  cells  for  mounting, 
and  the  other  members  displayed  interesting  ob- 
jects under  their  respective  instruments.  The 
meeting  was  largely  attended  by  visitors,  who  spent 
a  pleasant  evening  throughout. 

Uegular  Meeting,  Match 4, 1880.  The  Secretary 
announced  his  having  been  in  active  correspondence 
with  the  projectors  of  a  new  society  recently  formed 
in  Lancaster,  Pa.,  and  having  had  a  visit  from  its 
president.  Dr.  J.  W.  Crumbaugh,  and  Pmf.  McCas- 
key.  It  was  ordered  that  greetings  be  sent  assuring 
the  new  society  of  the  oordlal  interest  and  sympathy 
of  the  Oamden  microscopists. 

Joseph  B.  Cooper  and  Howard  A.  Smith  were 
elected  contributors,  and  Charles  H.  Austin  an 
active  member. 

As  the  time  for  holding  an  annual  reception  is 
approaching,  an  interchange  of  ideas  on  the  subject 
was  in  order ;  and,  on  motion  of  Isaac  C.  Martindale, 
it  was  resolved  to  hold  it  on  or  about  the  15th  of 
April,  and  the  Secretary  was  directed  to  correspond 
with  the  other  societies  and  opticians  with  a  view  to 
their  participation  in  the  exhibition  of  instruments 
and  objects.  The  reception  of  last  year  was  a 
gratifying  success,  and  it  is  expected  to  largely 
augment  the  interest  this  season. 

For  the  division  of  labor,  and  to  increase  the 


efficiency  of  the  Sodety,  standing  committees  have 
been  established  on  the  following  subjects. 

Botany,  Isaac  C.  Martindale,  chairman ;  Ornitho- 
logy* B.  Bingham,  chairman;  Entomology, J. L 
De  LaOour,  chairman ;  Mineralogy,  Prot  E.  F. 
Moody,  chairman. 

Our  citizens  will  do  well  to  remember  that  speci- 
mens are  frequently  obtained  in  various  localitiei 
which  are  not  always  accessible,  and  the  varioas 
committees  will  be  gratefdl  to  have  the  asslstanoe 
of  the  kindly  disposed  in  collecting  objects  for  |beir 
respective  departments,  which  can  be  left  with  the 
Secretary,  J.  L.  De  LaCour,  as  being  both  oentnl 
and  convenient. 

The  exhibition  of  the  evening  consisted  mainly  of 
**Pond  Life,**  showing  in  life  slides  the  rapid  evo- 
lutions of  the  various  Animalcule,  affording  a  won- 
derftil  entertainment.  Prof.  G.  H.  Kain,  Stenton, 
etc. ;  Chas.  Bowden,  Yorticellida ;  Louis  T.  De- 
rousse.  Rotifers ;  J.  L.  De  La  Oour,  SaaiTs  Eggs 
and  Anguiluee.  The  peristomes  of  Moss,  JEwaljfp- 
trm  Vulgaris,  brightly  Illuminated,  were  also  shown 
by  De  LaConr,  under  a  simple  microscope  ingen- 
iously mounted  for  the  purpose,  who  made  some 
remarks  upon  their  fructification,  illustrated  by 
drawings  on  the  board.  Phloridsin,  a  polarisoope 
object,  by  H.  8.  Fortiner. 

As  the  advent  of  an  early  spring  may  well  be  sup- 
posed to  develop  insect  life  more  rapidly  thanusn&l, 
the  Secretary  would  be  obliged  if  persons  who  have 
the  opportunity  to  capture  the  large  moths  sod 
butterflies  of  this  section  will  do  so  carefully,  and 
deliver  them  alive,  if  possible,  the  object  being  to 
endeavor  to  raise  the  larva  and  take  them  throngh 
the  vai  ions  stages  of  their  existence.  The  cocoons 
of  the  cecropia,  ailanthus  and  sphinx,  as  well  as  the 
insects,  will  be  very  acceptable. 

Regular  Meeting,  March  18.  Isaac  0,  Martindale, 
Esq.,  entertamed  the  members  with  a  highly  inter- 
esting essay  on  "  Squashes."  Novel  as  the  subject 
was,  it  is  nevertheless  surprising  how  much  of 
interest  the  order  of  plants  to  which  they  belong 
contains.  Bentham  and  Hooker  describe  68  genera 
containing  about  840  species,  mostly  natives  of 
tropical  regions,  only  a  few  being  found  in  the 
temperate  zones  of  Europe  and  America,  and  afford- 
ing some  of  the  most  delicious  and  nutritious  fruits, 
as,  for  instance,  the  watermelon  and  cantelope, 
which  are  notable  examples.  A  bitter  laxative  prin- 
ciple pervades  the  group,  unless  eliminated  by  culti- 
vation, and  is  so  concentrated  in  a  few  as  to  render 
them  actually  medioinal,the  officinal  colycynth  being 
prepared  from  the  excessively  bitter  pulp  otetuumiM 
coloeynthis,  and  is  a  powerful  drastic  purgative. 
Many  species  of  cucurbits  are  cultivated  for  culin- 
ary purposes,  and  others  are  still  characterized  ts 
weeds,  their  uses,  if  any,  not  having  yet  been  de- 
termined. One  of  these  species,  the  eehinoejfttU 
tobatat  is  found  abundantly  on  the  Delaware  banks, 
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near  Bordentown,  and  the  leotnrer  had  noticed  it 
And  the  ''Sioyos,**  or  the  lingle  seed  onoomber, 
growing  profoaely  all  the  way  to  Golorado,  and  in 
the  rich  bottom  lands  in  Indiana  and  Illinois,  oUmb- 
log  the  neighboring  trees  to  %  height  of  over  60 
feet,  besides  matting  the  adjacent  bushes  and  vege- 
tation into  almost  impenetrable  jungle ;  so  rapid 
is  its  growth,  that  in  %  single  season  the  vines  and 
its  numerous  branches,  if  placed  continuously, 
would  have  reached  a  distuxoe  of  5,000  feet  in  some 
instances;  the  flow  of  water  through  its  slender 
stem  is  simply  astonishing  in  order  to  supply  the 
enormous  exhalation  from  the  leaves.  We  look 
with  wonder  at  the  mammoth  trees  of  Oalifomia, 
the  Sequoia,  but  not  less  wonderfol  are  the  facts  of 
plant  life  everywhere  about  us,  and  ia  none  more 
strikingly  illustrated  than  in  the  growth  of  the 
Sqros.  The  tendrils  of  this  order  attach  them- 
selves to  such  supports  as  are  within  reach,  and  are 
Hound  only  on  those  plants  whose  stems  are  not  able 
to  bear  the  weight  imposed  upon  them  by  the 
foliage,  flower  and  troii.  They  are  possessed  on 
one  side  of  a  certain  irritability  or  sensitiveness, 
wliieh  in  man  is  called  intelligence,  in  lower  animals 
Insttnct,  and  if  touched  on  the  sensitive  side  bend 
towards  the  point  of  contact  and  wind  dosely 
around  the  support,  coiling  upon  itself  in  a  double 
reversed  spiral  so  as  to  exert  the  greatest  strain 
upon  the  support. 

The  JBebalium  agresUif  or  squirting  cucumber, 
develops  in  its  fruit  a  curious  phenomenon,  as  when 
ripe  it  is  easily  separated  from  the  stalk  by  a  slight 
touch,  and  suddenly  expels  its  seeds  and  Juicy  con- 
tents through  the  aperture  left  by  the  removal  of 
the  stalk,  in  the  manner  of  a  discharge  of  grape  or 
eannister  from  a  mortar.  The  highly  active  and 
poisonous  drug,  Elaterium,  is  obtahied  firom  the 
polp  surrounding  the  seeds. 

That  panacea  for  all  domestic  ailments,  the 
Balsam  Apple,  also  belongs  to  the  cucurbits,  and  in 
olden  times  was  as  indispensable  in  a  country  farm- 
house as  the  family  Bible. 

The  watermelon,  gourd  or  calabath,  muskmelon 
or  eantelope,  the  cucumber,  supposed  to  be  the 
same  as  mentioned  in  the  book  of  Numbers,  and  now 
common  in  Egypt  for  the  purpose  of  preparing  a  cer- 
tain drink,  the  colocynth,  pumpkin,  and  our  edible 
squash,  are  an  "  squiftshes.'*  The  eucui-Mto  maxima, 
or  big  pnmpUn  of  our  agricultural  exhibitions 
exerts  a  wonderful  power  or  lifting  force  while 
crowing,  and  firom  a  series  of  careful  experiments 
made  by  a  member  of  the  Massachusetts  Board  of 
Agriculture,  has  been  known  to  lift  a  weight  of 
isOOO  pounds,  or  2}  tons,  and  failed  to  perform  more 
only  by  the  giving  way  of  the  apparatus  employed 
hk  the  test. 

One  eurions  ipedes,  not  yet  referred  to,  is  the 
Lnfia,  the  fibrous  network  of  the  fhiit  of  which, 
when  deprived  of  its  pulp  and  seeds,  is  called  the 


Egyptian  Bath  Sponge,  and  is  both  sold  and  used 
as  wash  rags  in  the  shops  of  London  and  America. 
Mr.  Martindale  entertained  his  audience  with 
minute  descriptions  of  the  various  spedes,  and  we 
regret  that  this  synopsis  does  so  little  Justice  to  the 
subject  of  the  lecture. 


Tlie   Ifcvr  Jeracy  State   MtoMMeoplcal 

eietj*. The  Sodety  met  in  Butger*s  Oollege,  New 
Brunswick.  The  attendance  was  good.  Themeei- 
iog  finished  its  action  on  the  new  Oonstitution  and 
By-laws.  A  certified  copy  of  the  registered  cer- 
tificate of  incorporation  was  given  to  the  custody 
of  the  secretary.  The  deotion  of  oflloers  is  fixed 
for  the  annual  meeting  in  ApriL  The  time  for 
exhibition  of  slides  was  short.  Mr.  Warren  showed 
diatoms  from  the  pond  depoiit  at  Drakesville,  which 
is  used  by  the  dynamite  Ikotory  there.  He  also 
showed  an  original  stained  mount  of  tuft  of  chorion 
of  human  plaoenta.  Mr.  A.  Y.  Baldwin  showed  au 
instructive  specimen  of  multUooular  cell  structure 
in  degenerated  tissue  in  cancer  of  human  liver. 
Dr.  Williamson,  a  pretty  mount  of  pollen  and  floral 
organs  of  the  diminutive  Stettaria  media.  'BroL 
Tan  Dycke,  crystals  of  potash  chlorate  on  bhMsk 
ground,  with  polariser ;  an  attractive  object.  Dr. 
Lookwood  exhibited  pollen  of  Cydamen  penieumt 
the  object  being  to  show  the  prodigality  of  nature. 
While  perhaps  flve  pollen  grains,  properly  applied, 
would  be  enough  to  fertilize  the  ovarium,  here, 
seemingly,  were  millions  wasted  by  a  single  flower. 
He  advanced  the  opinion  that  this  profuse  supply 
of  pollen  stood  related  to  the  inverted  position  of 
the  perianth,  from  the  bottom  of  which  was  sus- 
pended the  antbvteium  or  group  of  stamens.  The 
inverted  pistil  projected  fkx>m  the  centre  of  this 
group,  but  its  stigma,  or  fertilizing  pohit,  was 
almost  like  a  hair,  thus  it  was  a  necessity  to  re- 
duplicate manifbld  the  opportunity  to  catch  the 
fertiliaing  powder  as  it  fell.  Hence  the  lavish  scale 
of  the  provision.  He  thought  it  would  be  interest- 
ing to  know  how  much  the  insects  had  to  do  with 
the  matter.  The  secretary  also  exhibited  living 
specimens  of  Cypris,  saying  that  he  raised  in  his 
study  several  broods  yearly.     8.  Locxwood,  Sec. 


BwAilo  Micvoacoplcal  Club*— At  the  ^nnn^ 
meeting  of  the  Bnflklo  Microscopical  Club,  hdd  at 
Grosvenor  Library,  February  10, 1880,  the  following 
officers  were  elected  for  the  ensuing  year :  Predden  t, 
Prof.  D.  S.  Kellioott ;  Secretary,  Qeo.  K  Fell,  O.E.; 
Advisory  Board,  Henry  Mills,  Esq.,  Dr.  L.  M. 
Kenyon,  and  Dr.  Luden  Howe. 

March  9.*-The  regular  meeting  of  the  Olub  was 
held  at  the  Grosvenor  Library.  A  good  attendance 
was  present.  Preddent  D.  S.  Kellioott,  read  a 
short  paper  on  "The  Larval  Habits  of  Goldenrod 
Boring  Plume,"  one  of  the  Micro-Lepidoptera.  He 
s'ated  that  in  August,  in  the  vidnityof  Bui!Uo,the 


102 


THE  AMERICAN 


■man  lanre  may  be  fbn&d  oommon  enough,  bming 
into  the  twigs  near  the  end,  of  diflbrent  of  the 
goidenrods;  later  in  September  the  oaterpfUar 
abandons  the  withering  and  destroyed  twigs,  and 
bores  into  the  stem  a  few  inches  above  the  ground; 
it  desoends  into  the  roots  where  it  passes  the  winter 
increasing  in  sise  until  ICay,  when  it  retoms,  en- 
larging its  barrow,  in  which  it  pnpites  in  Jane,  the 
moth  appearing  the  first  week  in  Jnly.  lis  life 
history  is  peonliar  and  it  is  belicTed  to  be  the  first 
and  only  one  of  tbo  Pterqphoridm  at  present  known 
to  oar  ikona  that  has  similar  habits. 

He  also  presented  some  remariui  on  the  modem 
theory  of  the  moleoolar  constitation  of  matter, 
illustrating  the  same  by  drawings  and  models ;  the 
purpose  was  to  prepare  the  way  for  disonssions  in 
the  future  of  the  ftmdamental  laws  of  optics. 

The  subject  of  Prof.  Kellioott's  remarks  was  dis- 
cussed by  Dr.  Luoien  Howe,  Dr.  W.  0.  Barrett,  J>r. 
H.  B.  Hopkins,  Prof.  H.  Poole,  Mr.  J.  W.  Ward,  and 
others. 

Dr.  Imcien  Howe  presented  the  subject  of  the 
undulations  of  light  and  their  perceptions  by  the 
eye.  Brief  mention  was  made  of  the  different 
theories,  aooountiDg  for  the  phenomena  of  optics 
previous  to  the  present  century.  The  difficulties  of 
this  subject  were  first  solved  by  Thomas  Toung, 
who  satisfisotoriiy  explained  the  undulatory  theory 
of  light.  He  showed  that  what  we  call  light  is  an 
impression  produced  upon  the  retina  by  tbe  wave- 
like  motion  of  the  particles  of  matter.  Subse- 
quently the  lengths  of  these  waves  were  measured. 
It  would  take  86,918  waves  of  red  light,  or  6i,6Sl 
waves  of  voilet  light  placed  end  to  end  to  make  an 
inch.  Prom  the  speed  of  light,  which  has  been 
measured,  it  is  proved  that  at  least  four  hundred 
and  fifty-one  millions  of  millions  of  these  minute 
waves  flow  into  the  eye  and  dash  against  the  retina 
in  each  second.  Dr.  Howe  proceeded  with  a  minute 
description  of  the  microscopical  anatomy  of  the  eye, 
more  particularly  relating  to  the  "layer  of  rods  and 
canes."  These  were  stated  as  being  In  reality  the 
terminal  filaments  of  the  optic  nerve.  These  are 
shaken  or  acted  on  by  the  waves  of  light,  and  it  is 
especially  these  with  which  we  see. 

Dr.  Howe*s  remarks  were  discussed  by  Drs.  Hop- 
kins and  Barrett,  Prof.  Poole,  and  Messrs.  Ward 
and  Slocnm. 

Under  the  order  of  "Personal  Work,"  Mr.  Jas. 
W.  Ward  exhibited  a  piece  of  glass  which  had  been 
over  a  picture  on  one  of  the  walls  of  his  residence. 
It  was  covered  with  a  very  peculiar  acd  interesting 
species  of  fungus,  and  withstood  the  action  of  soap 
and  water  in  attempting  to  remove  it.  He  attrib- 
uted tbe  growth  to  the  exhalations  of  the  breath  of 
persons  who  had  been  in  the  room,  and  since 
noticing  this  fangus  on  the  glass  had  examined 
Boveral  of  a  similar  nature  in  other  rooms  and  found 
th<  in  alike.   Mr.  Ward*s  observations  brought  forth 


an  Interesting  debate,  relative  to  the  observations 
of  the  different  members  of  the  Olub  on  similar 
growths.  Dr.  Howe  thought  it  similar  to  the 
ftiDgus  which  attacks  the  body  of  the  Mutea  do- 
mettiea  (house  fly).  These  are  oontagious,  andean 
be  given  by  one  fly  to  another.  Dr.  Barrett  likened 
it  to  the  fungi  which  permeates  the  walls  of  hos- 
pitals and  other  public  buildings.  President  Kelli- 
oott,  since  the  matter  had  been  brought  to  his 
notice,  had  examined  the  windows  of  the  Oentral 
School  building,  and  the  City  and  Connty  Hall,  and 
found  fhngi  on  them,  although  not  to  inch  an 
extent  as  on  the  glass  Mr.  Ward  exhibited. 

Pro!  Poole  had  been  making  examinations  of 
stains  on  a  knife  blade,  and  at  a  future  meeting 
would  detail  the  methods  employed  and  the  objcota 
in  view.  Mr.  Fell  had  been  at  work  making  ex- 
aminations of  handwriting  with  a  view  of  ascertain- 
ing the  value  of  tbe  microscope  in  this  class  of  in- 
vestigation. The  subject  under  consideration  was 
of  a  legal  nature,  and  be  was  not  at  liberty  to  go 
into  details  at  present.  He  also  mentioned  that  tbe 
publication  of  the  '*  Proceedings  of  the  American 
Society  of  Microscopists,**  which  were  then  in  his 
hands  (being  a  member  of  Publication  Gonunittee), 
would  probably  embody  a  fall  report  of  the  meet- 
ings held  at  Indianapolis  and  Bnfialo.  It  appears 
that  not  any  of  the  papers  read  at  the  former  meet- 
ing would  be  inserted,  owing  to  lack  of  means  to 
publish  them  aU.  The  accessible  papers  of  the 
Bni&io  meeting,  to  be  published  in  Ihll,  am  about 
as  follows : 

1.  The  address  of  President  B.  H.  Ward. 

2.  On  Certain  OrustaccB  Patasitic  on  Fishes  from 
the  Great  Lakes.    By  Prof.  D.  S.  KeUicott. 

8.  Photography  as  an  Aid  to  Microacopioal  In- 
vestigation.   By  Dr.  Oarl  Seller. 

4.  On  the  Systematic  Examination  of  Objectives 
for  the  Microscope,  with  a  Oonvenient  Form  for 
Becordiog  Besults.  Dr.  Geo.  EL  Blackham,  F.R.MJ3. 

6.  Observations  on  Lemeocera  Cruoiata.  By 
Prof.  D.  S.  KeUicott. 

6.  Some  Observations  Upon  Ihe  DestruotiTe 
Powers  of  Oertain  Insects.    By  C.  M.  Yorce,  Esq. 

7.  The  Preparation  and  Mounting  of  Double 
Stainings.    By  Mr.  0.  0.  Merriman. 

Several  other  papers  not  having  been  presented 
to  the  Secretary  of  the  Society  when  tbe  proceed- 
ings were  sent  on  for  approval  to  the  differeot  mem- 
bers of  the  Committee  on  Publication,  will  likely  be 
added  to  the  Ust. 

Mr.  Fell  farther  stated  that  the  next  meeting 
of  the  American  Society  would  be  held  at  Detroit 
about  the  middle  of  August,  and  that  the  prospects 
for  a  successfhl  meeting  were  very  encouraging. 

President  KeUicott  appointed  Dr.  W.  0.  Barrett 
to  prepare  a  review  of  the  current  microscopical 
literature  for  next  meeting.  He  also  reported  that 
Mr.  Henry  Mills  would  read  the  paper  for  the  next 
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laeeting,  Tneaday,  April  13,  the  nibjeot  beiog 
"J^fongiaeUB,  with  ipeolAl  referonoe  to  SpongiBa  of 
Local  StrMms." 

Several  Interesting  mioroeoopio  aooeseoriei  were 
exhibited,  which  we  have  not  time  to  mention  in 
*  this  slresdy  somewhat  lengthy  report. 

Qio.  E.  Fiix,  Seoretsry. 


erlAUi    Club   of    Microeeopjr    (Detroit)— 

Nmth  regnlsr  meeting,  held  Ifsroh  9, 1880.  Mr.  J. 
0.  Holmes,  assisted  by  D.  J.  McGnire,  M.  D.,  gave 
a  demonstration  of  the  oiroolation  of  blood,  illns- 
trated  by  yonng  whiteflsh  from  the  Detroit "  hatch- 
ery.** The  young  fish,  less  than  a  week  old,  and 
looking  not  unlike  a  pair  of  eyes  propelled  about  by 
an  exceedingly  aetiTO  tail,  were  found,  under  the 
JDieroeoope,  to  be  possessed  of  all  necessary  "in- 
terior *  ammgements.  As  they  are  nearly  as  trans- 
parent as  glass,  the  action  of  the  heart  In  recelTing 
sod  propelling  blood,  and  the  stream  of  blood  cor- 
poseles  down  one  side  to  the  tail,  and  back  on  the 
other,  could  be  distinctly  seen  and  examined.  The 
whiteflsh  that  are  caughtfor  this  market  are  largely 
made  to  recogniiw  their  obligation  to  posterity,  by 
passmg  through  the  "  hatchery,"  where  the  modtu 
operandi,  as  described  by  Mr.  Holmcp,  is  ts  follows : 
The  eggs  are  stripped  from  the  females  by  pressing 
their  sides  with  the  hands,  and  deposited  in  a  large 
tfai  pan  partly  filled  with  cold  water.  Into  this  are 
placed  two  or  three  drops  of  milt,  which  is  obtained 
by  a  similar  process  fh>m  one  of  the  male  fishes,  and 
iriiieh  contaiDS  the  male  principle  of  life— the  micro- 
scopical spermatozoa.  Each  drop  of  the  milt  oon- 
tsins  sereral  thousands  of  these  minute  organisms, 
that  would  remain  undeTeloped  but  for  the  favorable 
eondllions  found  in  the  female  egg.  These  sperma- 
tOBoa  penetrate  the  eggs,  and  curling  themselves 
up  comfortably  await  the  necessary  five  months  to 
Incubate.  It  is  now  the  hatching  season,  and  the 
unhatehed  eggs  resemble  a  small  pea,  of  a  neariy 
transparent  color,  but  with  two  distinct  black  dots 
on  one  side,  which  the  microscope  shows  to  be  the 
eyes  of  the  fish. 

The  CSub  now  numbers  28  members,  and  a  public 
soiree  is  a  proposed  measure  of  the  near  future. 


MIcvoseopleal  Soelety— The 
annual  meeting  of  the  San  Francisco  Microscopical 
Society  was  held  at  the  Society's  room,  120  Sutter 
Street,  February  6, 1880.  An  unusual  number  of 
members  was  present,  and  the  discussions  evinced 
a  determinatiott  to  make  the  incoming  year  more 
interesting  and  beneficial  to  the  Society  and  micro- 
scopy than  any  preceding  one..  The  remarks  and 
oiEBrs  of  assistance  from  members  proved  thai  the 
old  time  energy  had  not  left  the  Sodetj's  members, 
and  that  Its  fHenda  and  workers  are  again  coming 
to  «•  the  firoot." 
Hotwithitanding  that  the  principal  bu!cne«ii  wan 


the  election  of  officers,  other  discussions  took  pre- 
cedence. Mr.  Hyde  sent  specimens  of  some  large 
barnacles  taken  from  a  vessel  Jnst  arrived  in  port, 
after  a  long  voyage  firom  Ceylon,  her  planks  so 
much  covered  with  them  that  a  powerful  tug-boat 
had  great  difficulty  in  bringing  her  in  through  the 
Qolden  Gate.  They  were  left  for  ftitnre  examina- 
tion. Mr.  Hanks  exhibited  a  specimen  of  Trichina 
Spiralis  in  the  muscle  of  a  boy  who  died  with  the 
disease  (Trichinosis)  near  Salem,  Oregon.  It  was 
given  to  Dr.  8.  M.  Monser,  to  be  prepared  for  exam- 
aminatlon.  W.  W.  Hanks  also  presented  a  donation 
of  supposed  diatomaoeous  earth,  from  D.  W.  Grant, 
Esq.,  found  in  Pacheco  Pass,  Oal.,  alsoleftfor  future 
examination.  0.  W.  Banks  presented  theSociety  a 
manuscript  catalogue  (bound  in  four  volumes)  of 
the  books  in  the  Society's  library.  At  his  own 
expense  the  donor  employed  a  person  for  several 
months  to  complete  this  work.  The  catalogue  not 
only  contains  a  list  of  books,  but  of  authors,  and  the 
subjects  of  which  they  treat.  The  thanks  of  the 
Society  were  expressed  and  tendered  him  for  the 
generous  contribution.  The  President's  address  is 
herewith  annexed,  to  which  the  Society's  flriend's 
are  referred.  [This  will  be  found  in  another  colamn 
of  this  issue.— Ed.  Ax.  J.  Mia]  The  Treasurer's 
report  showed  the  finances  to  be  In  fair  oondition, 
yet  deairiog  improvement  for  fature  operations. 

The  librarian  reported  that  the  library  oonsisted 
of  600  volumes  of  selected  sdentiflo  works,  and  was, 
without  dispute,  the  best  collection  of  its  kind  in 
the  State,  The  cabinet  contained  about  4600  slides 
of  mounted  specimens  of  nearly  every  material  and 
almost  every  subject  known  to  science.  The  foUoit- 
ing  persons  were  elected  oflloers  of  the  Society  for 
the  ensuing  year:  0.  Mason  Einne,  President; 
William  Morris,  Vice-President ;  Charles  H.  Deni- 
son,  Becording  Secretary  (re-elected) ;  Chas.  W. 
Banks,  Corresponding  Secretsiy  (re-elected) ;  G.  L. 
Murdock,  Treasurer  (re-elected). 


'Wellealey  College  Mieroseoplcal  Soclely— 

The  regular  meeting  was  held  Monday  evening, 
March  9,  1880.  Miss  Hayes,  the  newly  elected 
President,  in  the  chair.  The  members  of  the  Freih* 
man  class  of  the  college  were  present  by  invitation 
of  the  Society.  The  first  paper,  by  Miss  Beattie, 
on  "Cell  Walls,"  was  finely  iUustrated  by  black- 
board drawings,  copied  firom  her  own  work,  as  was 
also  the  next  paper,  by  Miss  Cook,  on  "Cell  Con- 
tents." The  remainder  of  the  evening  was  occupied 
by  Miss  Whiting,  who  gave  an  exhibition  upon  the 
screen  of  orystsllization.  The  substances  used 
were :  nitrate  of  silver,  chlorides  of  ammonium, 
barium,  potassium,  sodium,  oaldum,  sulphates  of 
iron  and  copper,  bichromate  of  potash,  alum  and 
camphor.  Under  the  microscope  were  shown,  with 
parabola  Illumination,  several  erystalUxations ;  and 
illustration  of  the  papers  read,  the  following  ^des, 
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prepared  by  Uiae  Piinter :  OrystaUoide  from  potato 
tnber;  GyitoUthg  from  leaf  of  Hcug  elatUeua; 
eryitals  from  onion;  callaandleafofoaetiu'.  starch 
grannies  from  potato  tnber,  and  milk  n^  at  Eu- 
phorbia ;  stomata  from  leaTos  of  lily  and  begonia, 
and  stamens  of  Tradesoantia. 

M.  YiBonni.  Smith,  Oor.  Seo. 


ieeot»  Aeadensy  of  Sele: 
»pollfl,  ]IlA»...jneroeeopic«l  ••etlo»«--The 
April  meeting  of  the  Academy  was  deroted  to  mi- 
orosoopy,  ondrr  the  general  management  of  Mr. 
Eiigore,  the  chairman  of  the  section.  New  mioro- 
soropes  were  on  exhibition,  and  furnished  with  ac- 
cessories to  show  the  special  objects  which  are 
studied  by  the  yarions  owners,  as  fbllows : 

Mr.  K.  W.  Walker  exhibited  a  Grouch  histrument, 
with  colored  wood  sections  beautiftdly  mounted. 

Dr.  A.  E.  Johnson  had  a  Oundlach,  with  Fungi, 
as  objects  of  examination,  in  which  he  has  become 
a  recognised  able  worker,  through  his  reports  pub- 
lished in  the  Bulletins  of  the  Academy. 

Prof:  N.  H.  Winohell  exhibited  a  ToUes'  iostru- 
m«nt,  belonging  to  the  State  Oeological  Surrey, 
readapted  for  llthcdogical  work,  in  which  he  is  ex- 
tenstrely  engaged,  and  he  displayed  a  number  of 
thin  sections  of  rock  made  by  himself,  and  their 
action  between  Niool  prisms. 

Mr.  KUgore  exhibited  two  line  instruments  by 
Beck,  both  binocular,  acd  dwelt  at  some  length  on 
the  partloular  excellencies  of  the  binocular.  Dr.  P. 
L.  Hatch  also  had  a  Beck  microscope,  with  his  anl- 
malculn. 

Dr.  A.  P.  ElUott  had  a  McAOister  stand,  with  a 
variety  of  accessories,  and  showed  thin  sections  of 
animal  matter. 

Dr.  Oilbert  had  »  flue  Acme,  admired  for  its  shn- 
plicity  and  llae  action,  and  Mr.  J.  B.  Mendenhall 
had  »  very  large  and  f  ally-equipped  Tollcs*  instru- 
ment, probably  the  most  postly  on  exhibition. 


Tike  BoolMster  Alg»  CI«b.^.At  an  informal 
meeting  of  the  Alga  Club,  of  Boehester,  N.  Y.,  on 
Monday,  March  1,  it  was  determined  that  a  census 
of  the  1^0  must  be  taken  this  Spring  and  the  en- 
suing Summer.  It  was  decided  that  operations 
shall  begin  immediately,  as  the  wayside  pools  and 
the  brooks  fed  by  warm  springs  are  already  begin- 
ning to  teem  with  rarely  beautifiol  forms  of  Tegeta- 
ble  life  ready  for  the  bottle  of  the  collector,  and  the 
carefdl  preparation  of  the  mierosooplst.  The  presi- 
dent, Dr.  0.  M.  Booth,  infdrmed  the  ohib  that  he 
had  ordered  a  number  of  works  on  the  alg»  in  order 
to  be  fully  prepared  for  the  labor  of  the  season,  and 
expressed  »  desire  for  a  considerable  increase  of 
membership,  so  that  erery  pool  and  brooklet,  every 
pond  and  lake  in  Monroe,  LlTingston,  Orleans, 
WayUe  and  Ontario  Oounties  may  be  ckisely 
watched.    He  did  not  expect »  ocmplete  enumera- 


tion ofthealgn  beyond  Monroe  Oounty  this 
but  confidently  hoped  for  such  beginnings  in  adjoin* 
ing  counties  as  would  permit  the  Olub  to  Include 
those  counties  In  its  report,  and  Insure  their  rep- 
resentation in  the  Olub's  exhibition.  Itisdesiruble 
to  have  a  large  number  of  members  In  Boehester 
and  Ticinity,  as  the  work  of  naming  and  recording 
will  be  principally  done  In  this  city. 

The  Olub  dedded  to  inrite  all  who  are  wflUng  to 
aid  in  the  work  of  collecting,  mounting,  naming, 
and  recording  the  alg»  In  the  region  named  sbofe, 
to  send  their  names  by  postal  card  to  C.  M.  Booth, 
No.  6  State  Street,  Power's  Block.  Those  wlio  ftir- 
nish  material  or  mounted  alga  will  be  duly  credited 
in  the  record.  The  locality,  time  of  year,  and  name 
of  collector  will  be  preserved,  with  such  remarks  as 
the  coUeetor  sees  fit  to  make.  Everyone  who  ex- 
presses a  willingness  to  ooUeet  material  win  be  con- 
sidered a  member  of  the  Alga  Club,  and  will  be  ex- 
pected to  make  an  exhibit  at  the  Club's  exhibitioii, 
which  will  be  a  feature  of  the  annual  soiree  of  the 
Boehester  Mloroscop!oal  Society. 


•  ♦  • 


BZOHAVaXS. 

Subscribers  who  have  a  surplus  of  interestbig  mi- 
croscopic material  or  objects  in  any  department  of 
natural  sdence,  wnich  they  wish  to  exocuuige,  may 
announce  it,  without  ohaige,  in  this  column.  The 
following  rules  must  be  observed:  1.  The  piivllece 
of  announcing  an  exchange  is  confined  to  sub- 
scribers. S.  ExoBAR<iiB  only  will  be  admitted. 
Sales  and  purchases  for  cash  must  be  relegated 
to  the  advertising  department.  8.  Each  exchaoii 
will  be  limited  to  three  lines,  and  must  be  legibl 
written  on  a  separate  sHp  of  paper  (not  embodle 
in  a  letter).    Be  carefbl  about  the  address. 

Pleurosigmas  and  many  other  diatoms,  marine 
alge,  and  much  misce llaneons  material,  in  exohanfre 
for  Rood  mounted  objects ;  correspondence  Inrited. 
M.  B.  Booth,  Longmeadow,  Mass. 

Well-mounted  sMdes  of  hum«n  pathological  speei-- 
mens,  vis.:  Sarcoma,  carcinoma,  fibroma,  ande^ 
ihelioma,  several  varieties  of  each,  also  lung  in 
pneumoiiia,  Udnev  in  Brivht's  disease,  for  other 
well- mounted  pathological  or  histological  slidea ;. 
send  for  Hst.  Henry  FroehUng,  S9  N.  Charlea 
Street,  Baltimore,  Md. 

In  whole  or  part  exchange  for  an  objective,  about 
l-6th,  I  offer  11  vols.,  unbound,  of  '*  The  Nation.** 
1871,  and  Julv  1872,  Dec.  1876.  Bev.  F.  Hnrd, 
Laingsburg,  Mich. 

Will  exchange  sdeoted  named  diatoms  for  w«U. 
mounted  histoIoglcaL  pathological,  and  anatomical 
preparations ;  state  what  you  have  and  terms  or 
exchange ;  my  preparations  all  good.  W.  W.  Btner» 
Greene,  Iowa. 

To  exchange  for  a  mleroscope  or  aocessorieB,  a 
double  barrelled  breech-loading,  laminated,  steel 
barrel  shot  gun.    P.  O.  Jacobs,  Newark,  0. 

Wanted,  in  exchange  for  books  on  the  microscope. 
Schimper's  '*  Synopsis  Muscorum  Enropnorum,'^ 
and  Berkeley's  ^*  Handbook  of  British  Mosses."  A. 
0.  Stokes,  T^mitOD.  N.  J. 

Exquisite  wild  seeds,  neatly  mounted,  In  sets,  by 
genera  and  species.  Also  pollens  In  bslssm,  ar- 
ranged In  same  way.  Bev.  J.  T.  Brownell,  Lyons, 
N.  X. 
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Notes  on  Vampyrella  Lateritia. 

N  the  latter  part  of 
March,  I  gathered, 
from  the  bottom  of 
a  spring  tiickhng 
down  a  hill- side,  a 
quantity  of  ooze, 
which  proved  to  be 
rich  in  rhizopods, 
the  objects  of  my 
search.  Among  the 
many  welcome  cap- 
tures in  this  suc- 
cessful venture,  I  wish  to  record  the 
finding  of  two  in  particular:  one  on  ac- 
count of  its  comparative  rarity,  the  other 
because  of  a  certain  interesting  habit. 
Tlie  former  is  the  Hyalosphenia  cuneafu, 
made  particlarly  attractive  by  the  abso- 
lute transparency  of  its  shell  and  sarcode, 
for  which  reason  Prot  Leidy,  in  his  mag- 
nificent work  on  the  "  Fresh-water  Bhiz- 
opods  of  North  America,"  says  it  would 
serve  a  useful  purpose  in  the  study  of  the 
life  history  of  its  kind,  were  it  not  "  un- 
fortunately exceedingly  rare,"  he  having 
found  in  four  years  but  half  a  dozen  speci- 
mens which,  he  states,  were  aU  fi-om  the 


same  locality,  thus  giving  the  reader  the 
idea  that  its  distribution  is  remarkably 
circumscribed.  I  have,  however,  been 
lucky  enough  to  find  more  than  that  niun- 
ber  in  a  single  gathering  from  a  spring 
near  this  city.     It  is  a  charming  object 

Of  the  second  curious  rhizopod  re- 
ferred to,  I  have  frequently  seen  half  a 
dozen  on  a  single  slide  prepared  from 
this  same  material.  In  color,  it  is  red- 
dish yellow,  in  general  appearance  much 
like  the  common  sun  animalcule,  Acfino- 
phrys  sol,  but  lai'ger,  more  active  in  its 
movements,  and  with  the  x^^^^^  ^ 
change  its  form  with  greater  facility. 
Dr.  Leidy's  description  of  Vamjjyrella 
laleritia  is  as  follows:  '^  Animal  usually 
Actinophrys  like,  with  a  soft  spheroidal 
body,  capable  of  amoeboid  variations  of 
form,  composed  of  pale,  colorless,  granu- 
lar protoplasm,  with  abundance  of  color- 
ing matter,  oil-like  molecules,  and  vacu- 
oles. Pseudopods  as  Actinophrys-like 
rays,  Acineta-hke  rays?  and  digit-like, 
lobate,  or  wave-like  expansions." 

Near  to  the  creature  when  first  seen 
was  a  partially  collapsed,  transparent, 
hemispherical  cyst  attached  to  a  fila- 
ment of  Spirogyra,  as  in  the  engraving 
a.  It  was  suspected  at  the  time  that  the 
rhizopod  and  the  case  were  in  some  way 
connected,  but  it  was  not  until  several 
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days  later  tbat  the  BUHpicions  were  cun-  with  ease,  and  dragging;  out  witli  it  a 
firmed.  On  Alaments  of  t^iit-ogyra  col- :  long  train  of  colorless  protoplauni  im- 
lected  from  tbis  pnrticnlar  spring,    were  mediately  absorbed  into  ita  body.     It   at 


great  numbers  of  reddisli  brown,  darkly  |i 


moved  away,   itti  rays  projecting, 


spotted  cysts.  So  numerons  were  tliey  minute  bright  di-ops  of  plasma  running 
that  many  filaments  bore  three  or  four, .  to  and  fro  upon  them,  and  a  short  blunt 
and  occasionally  two  were  fastened  on  pseudopod  occasionally  thrust  out  and 
oppo.site  sides  of  the  same  cell;  indeed,  i  withdrawn  almost  as  soon  as  seen.  Its 
I  have  seen  eight  in  the  field  of  a  l-5th  Hurroundiuga  seemed  unpropitioua.  In 
inch  objective,  all  adherent  to  ihe  same  a  few  momenta  it  became  quiet,  and  took 
B^iecieH  of  alga.  Spyrogijra  is  the  .avorite  the  form  of  which  a  i-epresentation  is  at- 
locahty,  but  I  have  noticed  a  few  on  tempted  in  b,  the  six  contractile  vesiclett 
in  the  outer  bjaline  poi'tion  repeat«dly 
disappearing  and  returning.  ^lortly 
afterward,  tlie  rays  were  withdrawn,  and 
it  became  a  spherical  mass,  as  shown 
at  c,  the  coloring  matter  collecting  at 
the  cenire,  and  the  translucent  periphery 
filling  with  minute  particles  which  ex- 
hibited the  Brownian  movement  A  mo- 
ment later  the  ectosorc  was  suddenly 
ruptured,  the  entire  contents  were  poured 
out,  and  the  animal  was  broken  up  into 
oil  drops,  a  woful  ending  of  a  short 
life. 

Another  individual  appeared  to  be  In 
a  more  robust  condition.  It  made  its 
way  rapidly  across  the  field  of  view,  and 
Vauclu'ria,  and  one  or  two,  formed  in  it  seemed  as  though  some  innate  know- 
captivity,  upon  cotton  fibres.  They  seem  ledge,  some  rational  impulse,  were  gui<l- 
to  be  attached  to  the  plant  by  an  en-  ing  it,  for  witliout  hesitation  this  httle 
veloping  transparent  membrane,  exhibit-  orange-colored  mass  of  living  jelly  passed 
ing  minute  points  especially  noticeable  directly  to  a  filament  of  l^nrogyra  loti- 
on the  empty  cases.  I  have  never  found  gala  to  which  it  became  attached,  with- 
tliem  ):>efore  this  season,  although  I  have  drawing  a  portion  of  its  rays  for  the  pur- 


gathered  the  alga  even  earlier  in  the 

From  one  of  these  cysts,  partially  oc- 
cupied by  a  Vampyretla,  with  two  active 
individuals  in  its  immediate  neighbor- 
hood, I  saw  that  occupant  emerge  al- 
though I  did  not  witness  the  beginning 
of  the  prooesa  The  concluding  part 
was  rapidly  done,  the  soft  bodied  animal 
drawing  iteelf  through  a  small  aperture 


pose,  and  conforming  itself  to  the  shape 
of  the  plant  surbce.  There  it  had  the 
appearance  of  resting,  stopping  the  flow 
of  protoplasmic  drops  along  the  rays  just 
where  each  one  happened  to  be.  This 
was  at  nine  o'clock.  One  minute  later,  I 
was  surprised  to  see  the  first  turn  of  the 
chlorophyll  band  within  the  cell  sud- 
denly fall  down.  In  another  minute  the 
second  turn  followed;  in  three  minutes, 
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the  entire  cell  contents  were  loose  and 
slowly  gliding  toward  the  Vampyrdla 
which  was  comfortably  sucking  them  in. 
At  five  minntes  past  nine,  the  cell  was 
empty,  and  the  hungry  animal  moving 
to  the  next  Here  the  same  operation 
was  repeated.  In  its  third  excursion  it 
placed  itself  across  the  partition  between 
two  cells,  and  proceeded  to  imbibe  the 
contents  of  both  at  once.  From  one  the 
chlorophyll  bands  were  loosened  and 
dragged  out  in  a  long  strip,  while  in  the 
other,  they  were  broken  down  into  a 
homogeneous  green  mass,  and  quietly 
sipped  out,  the  Vampyrella,  as  Mr.  Wel- 
ler  remarked  on  a  certain  memorable  tea- 
drinking  occasion,  "a  swellin*  wisibly 
before  my  wery  eyes." 

It  was  not  until  seven  cells  were  emp- 
tied, that  its  appetite  was  satisfied.  I 
liave  since  witnessed  a  repetition  of  this 
by  another  individual  The  creature 
must  have  the  power  to  secrete  a  fluid 
capable  of  dissolving  the  cellulose,  and 
t>f  acting  upon  the  chlorophyll  and  pro- 
toplasm within  the  alga,  besides  its  very 
evident  abilitv  to  remove  the  latter  with- 
out  first  dragging  them  out,  or  sur- 
rounding them  amoeba  fashion.  When 
the  seventh  ceU  had  been  cleaned  out 
the  Vampj/rella  transferred  itself  to  a 
filament  of  another  species  of  the  same ' 
genus,  where  it  again  rested,  but  did  not 
feed,  with  two  short  blunt  pseudopods 
protruding  as  if  clinging  to  the  plant.  I 
was  then,  unfortunately,  compelled  to 
leave  ii. 

Two  days  later,  however,  the  field  con- 
tained a  cyst  presenting  three  very  dis- 
tinct lines,  dividing  it  into  as  many  parts. 
Almost  as  soon  as  seen,  the  VampyreUw 
began  to  escape,  two  making  their  exit 
,  at  opposite  sides  simultaneously,  the 
third,  which  the  sac  contained,  following 
through  one  of  the  apertures  alreiidy 


made.  The  process  was  a  rapid  one. 
A  thick  colorless  pseudopod  appeared 
first.  Hardly  did  it  touch  the  wall  be- 
fore the  opening  was  made.  The  ray- 
like pseudopods  were  protruded  before 
one-third  of  the  animal  had  escaped. 
Many  of  the  dark  spots  upon  the  cyst 
walls,  probably  of  excrementitious  mat- 
ter, followed  as  fi*ee  granules,  others  re- 
maining behind. 

Prof.  Leidy,  refeningto  the  rays  of 
VampyreUa  says  that  they  seem  to  be  of 
two  kindn,  tlie  ordinary  variety  similar 
to  those  of  Actinophnjs,  and  of  pin-like 
rays  which  "  consist  of  a  short  stem  end- 
ing in  a  minute  round  head,  and  mea- 
sure from  0-004  mm.,  to  0*0125  mm.,  in 
length,"  and  "  are  especially  remarkable 
for  the  quickness  with  which  they  are 
projected  and  withdrawn."  He  after- 
wards expresses  doubt  as  to  their  exis- 
tence, saving  that  tlie  appearance  of  the 
pin-Uke  rays  as  above  indicated,  may 
have  been  "  illusoiy."  In  the  specimens 
which  I  have  seen,  these  pin-head  rays 
have  been  conspicuous.  Young  indi- 
viduals show  them  in  great  abtmdance 
and  distinctness.  As  the  animal  grows 
older  it  seems  to  become  more  reluctant 
to  project  them,  and  just  before  it  l^e- 
comes  quiescent,  to  enter  upon  the  en- 
cysted stage,  it  is  very  seldom  that  one 
can  be  seen. 

Although  I  have  watched  this  creattire 
enter  its  world,  have  followed  it  through 
all  its  life  and  into  the  tomb  it  fashions 
for  itself,  where  one  dies  that  three  may 
hve,  and  where  it  has  been  under  fre- 
quent observation  at  short  intervals,  I 
can  give  no  satisfactory  account  of  the 
changes  that  take  place  between  the 
sepulture  and  the  triple  resurrection, 
not  only  on  account  of  the  opacity  of  the 
object,  an  obstacle  that  might  perhaps 
be  surmounted,  but  because  the  proper 
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magnifying  power  haa  not  been  at  my 
dispoBul.  To  those  who  have  high  power  j 
obiecttveg,  Vampyrella  would  make  an  in- 
teresting iitudy.  A.  C.  S. 

Trenlnn.  N.  J. 
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The  Abbe-Zeiss  High  Angled  Immersion 

Condenser. 
"yABIOUS  fomiB  of  Bub-atage  illum- 
inators have  from  time  to  time  been 
presented  for  the  consideration  of  the 
microHcopic  world,  which  but  partially 
meeting  the  requiremeutK  of  thu  work- 
ing miiToacopist,  the  feeling  lia«  become 
somewhat  firmly  fixed  that  such  on  ap- 
paratus con,  on  the  whole,  offer  no  ad- 
vantage over  the  common  min-ors. 

But  the  recent  immense  increase  in 
the  angular  aperture  of  the  homogene- 
ous immersion  objectives  has  compelled, 
not  only  the  invention  of  an  immersion 
fluid  which  will  allow  the  transmission 
of  the  light  rays  without  refraction,  but 
also  the  use  of  soma  apparatus  whose 
function  shall  be  to  impart  to  those  light 
rays  as  great  a  degree  of  obliquity  aa  the 
objective  in  use  may  be  able  to  utilize. 

The  high  138°  balsam-angled  immer- 
sion condenser  of  Prof.  Abbe,  which 
is  furnished  by  Carl  Zeiss,  seems  to 
meet  well  all  of  the  requirements  of  any 
case.  It  works  perfectly  with  central 
light,  with  either  high  or  low  powers  ; 
and  with  its  sj'stciu  of  diaphragms, 
aided  by  its  lateral  rack  movement, 
it  furnishes  light  of  an  obliquity  tor 
in  excess  of  the  power  of  transmission 
of  any  objective  now  extant,  and  also 
one  of  the  very  best  meaus  of  pro- 
ducing dark  field  illumination.  It  is, 
in  aliort,  so  simple,  so  complete,  and  so 
couvcnient,  that  I  believe  that  any  person 
who  has  mastered  the  slight  incouven- 
iencc  attending  the  use  of  any  new  piece 
of  apparatus,  will    find  it  so  useful  for 


every  species  of  microscopical  work  that 
he  will  vei^-  rarely  indeed  desire  its  re- 
moval from  the  stand  for  any  purpose. 

The  instrument,  which  Mr.  Fhin  has 
very  kindly  caused  to  be  engraved,  con- 
sists, first,  in  a  system  of  Ibises — A, 
Fig.  1 — of  which  the  largest,  which  la 


Flic.  1- 

nearly  hemispherical,  is  32  mm.,  and  tlie 
smaller  about  6  mm.  in  diameter. 

Immediat«ly  below  this  is  a  circular 
ring,  B,  somewhat  larger  than  the  lenses, 
in  which  are  to  be  placed  the  diaphragms; 
those  with  central  apertures  of  vary- 
ing sizes  for  central  light,  those  with 
central  stops  for  dork  field  illumina- 
tion, and  those  cut  away  laterally  for  ex- 
tremest  obhquity.  This  in  also  intended 
to  carry  the  Nicol  prism,  when  polarized 
light  is  desired,  ns  the  ring  is  nmtnged 
to  be  rotated  in  the  optical  axisbymeauK 
of  the  handle,  D,  which  also  actuates 
the  rack  and  pinion  by  which  the  plate, 
C,  which  carries  the  ring,  E,  with  its 
lUaphragms,  etc.,  may  be  moved  to  the 
extent  of  1'2  mm.  on  either  side  of  the 
centre.  By  this  rotation  of  the  ring, 
the  direction  of  the  light  pencils,  con 
be  infinitely  varied  and  thus  brought 
in  any  desired  relation  to  the  object  mi-  _ 
der  examination;  bo  obviating  the  neces- 
sity for  a  concentric  stage.    The  central 
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podtJon  is  accurately  determined,  with- 
out inspection,  by  a  spring  detent  which 
falls  into  a  notch  in  the  plate  when  it 
is  exactly  centered. 

For  the  coQvoQient  exchange  of  dia- 
phragms, etc.,  the  whole  carrier,  with  B, 
C,  D,  can  be  turned  in  or  out  quite  free 
from  the  stand — Fig.  2 — by  a  plate  turn- 
iug  on  a  lateral  pin  at  E,  without  in  any 


ror  unaided,  it  can  be  readily  obtained 
by  placing  a  large  bull's-eye  condenser 
near  the  mirror  at  such  a  distance  from 
the  light  that  the  image  of  the  lamp  Ih 
projected  upon  the  mirror. 

This  instrument,  from  its  convenience 
in  working,  the  microscope  being  med 
in  its  ordinary  slightly  inclined  position, 
its  adaptability  to  use  with  either  thick 
or  thin  stages,  its  simplicity  of  action, 
and  the  excellence  of  its  perfonnance, 
may,  I  think,  be  fairly  entitled  to  the 
fayorable  consideration  of  working  mi- 
croscopiflte.  L.  M.  Wiixie,  M.D. 

No.  1  Deiter  Row.  CburleHtowa.  Mass. 


Pi«.  a. 

nay  affecting  the  lenses  or  any  other  part 
of  the  instrument. 

To  use  this  condenser,  a  stand  with 
siib-atage,  pronded  with  a  rack  and  cen- 
tering screws,  is  requisite,  and  to  insure 
its  exactly  central  position,  a  little 
pece  of  apparatus  is  furnished  with  tlie 
instrument. 

The  whole  is  fixed  in  the  well  of  the 
mil-stage  by  the  tube  F, 

"When  the  condenser  is  in  use,  the  up- 
per Lena  is  brought  up  to  nearly  touch  the 
uuder  aide  of  the  slide  upon  the  stage.  If 
the  oI:gectiTe  is  an  immersion  one,  the  in- 
terval between  the  lens  and  pKde  should 
be  filled  with  the  immersion  medium. 

The  plane  mirror  is  a'.ways  to  be 
nsed,  except  when  working  with  very 
low  powers,  in  which  case  the  concave 
mirror  may  be  sometimes  neeessory  toi 
ensure  a  more  complete  illumination  of 
the  field.  The  mirror  will,  of  course,  be 
in  the  central  position. 

If  a  greater  amount  of  light  is  desired 
thftn  can  be  furnished  by  the  plane  niir- 1 


Cell  Division. 
pEOFESSOB  STRASBUBGEB  re- 
■'-  commends*  the  hair  on  the  fila- 
ments of  TradeKcanim  virginica,  or  still 
better  of  T.  data,  as  pecuharly  favorable 
for  observing  the  phenomena  of  cell-di- 
■  >n.  The  niideus  remains  clearly 
visible  during  the  whole  course  of  its 
division,  and  all  stages  of  its  differentia- 
tion can  be  well  seen  without  the  apph- 
cation  of  any  chemical  reagent.  If  im- 
mersed in  a  1  per  cent  solution  of  cane- 

igar  in  distilled  water,  the  hairs  retain 
their  living  condition  for  a  considerable 
time,  even  as  much  its  twelve  hours. 

The  nucleus  of  ceUs  still  in  a  condi- 
tion capable  of  division  has  a  diameter 
of  about  0018  mm.  The  division  takes 
place  especially  in  the  terminal  cell  of 
the  hair,  not  frequently  in  the  next,  c<Hn- 
paratively  rarely  in  those  lower  down. 
The  protoplasm  of  the  cells  contains  only 
very  fine  granules,  and  there  is  there- 
tore  nothing  to  interfere  with  the  ob- 
servation. 

The  nucleus  is  sharply  defined  in  its 
whole  mass,  and  presents  the  appearance 
of  a  reticulate  structure.  While  tlius 
sharply  differentiated  on  the  outside, 
the  nucleus  has  no  skin  or  envelope 
which  is  distinctly  differentiated  towards 
the  interior.  It  is  only  rarely  that  large 
granules  are  visible  in  the  living  nucleus 
resembling  the  nucleoli  in  form 

*  '  SB.  Hcd.-Katarwi88.  Oesell.  J<inn.'  \ltl9.  p.  wi. 
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When  the  nucleus  is  about  to  divide, 
it  first  of  all  begins  to  grow,  the  diame- 
ter in  the  direction  of  the  longitudinal 
axis  of  the  cell  often  increasing  twofold 
in  length.  As  soon  as  the  nucleus  has 
reached  its  full  length,  chauges  in  its 
contents  ai'e  apparent,  and  pi*otoplasm 
begins  to  collect  at  both  its  poles.  The 
nucleus  now  begins  to  become  coarsely 
granular,  and  the  gi'anules  to  collect 
into  lines  which,  of  Taiious  lengths, 
permeate  the  nucleus  more  or  lesu  ob- 
liquely, and  with  more  or  less  of  an  S-like 
curvature.  The  sharp  external  differen- 
tiation of  the  nucleus  is  then  lost,  and 
the  starch-grains  in  its  interior  ab- 
sorbed. 

From  three  to  four  hours  have  now 
elapsed  since  the  commencement  of 
growth,  and  the  following  stages,  till  the 
complete  formation  of  the  daughter- 
nuclei,  do  not  occupy  much  more  than 
two  hours.  The  granules  in  the  linen 
first  coalesce  with  one  another,  although 
the  moniliform  contour  of  the  lines  is 
still  pres<3rved;  but  they  gradually  be- 
come more  and  more  obliterated.  The 
object  next  becomes  again  sharper  and 
clearer,  and  a  larger  or  smaller  number 
of  threads  penetrate  the  nucleus  longi- 
tudinally, which  again  arrnnge  them- 
selves in  S-like  curvatures.  These 
threads  next  become  thicker  and  smaller 
in  number,  and  exhibit  a  variety  of  pat- 
terns; but  these  changes  proceed  slowly, 
and  are  difficult  to  follow.  At  this  stage 
the  nucleus  usually  appears  as  if  con- 
stxicted  in  the  middle. 

The  threads  next  begin  to  straighten 
themselves,  this  process  advancing  from 
the  equatorial  regions  to  the  poles, 
where  they  somewhat  approximate;  and 
thus  arises  the  typical  form  of  the  nu- 
cleus described  by  Strasburger  as  the 
"  kemtonne  "  or  "  ban-el.''*  It  consists 
of  a  relatively  small  number  of  compara- 
tively thick  threads,  or  rather  rods, 
which  can  be  followed  more  or  less  con- 
tinuously from  one  pole  of  the  barrel  to 
the  other,  both  poles  being  characterized 
by  an  accumulation  of  colorless  proto- 
plasm. 

•See  Journal  Royal  Microscopical  Society,  ii. 
(1879.)  p.  910. 


Then  follows  the  rupture  of  the  barrel 
in  its  equator,  first  at  the  periphery', 
then  in  the  interior.  The  rods  are  simply 
constricted  in  the  middle,  the  outermost 
separating  from  one  another  somewhat 
in  the  form  of  a  fan.  From  this  time 
until  the  formation  of  the  membrane  of 
cellulose  only  about  fifteen  minutes 
elapses. 

The  two  halves  of  the  barrel  separate 
from  one  another,  but  all  the  rods  are 
I  not  ruptured  at  precisely  the  same  time, 
I  so  that  the  separation  is  not  at  first  veiT 
sharp.     Between  the  separated  halves  of 
the  rods  there  remains  a  hyaline  snb- 
'  stance,  which,  when  fresh,  is  perfectly 
!  homogeneous,  and  remains  so  with  1  per 
jcent.  osmic  acid;  but  treated   with  ab- 
solute  alcohol    or    1  per  cent,  chromic 
acid    the    most    beautiful    longitudinal 
striation  is  revealed.     Tliere  can  scarcelv 
be  any  doubt  that  this  substance  was 
previously  present  between  the  rods,  for 
the  rods  can  be  seen  evidently  to  with- 
draw themselves  from  it.     The   autlior 
is  induced  to  recur  to  his  original  view 
that  in  the  division  of  a  nucleus  the  roik 
owe  their  origin  to  this  substance,  which 
has  been   taken    up  into   the    nucleus, 
while,  on  the  other  hand,  in   free  cell- 
formation  they  must,  at  least  mostly,  lie 
difierentiated  from  the  protoplasm  which 
surrounds  the  nucleus. 

As  soon  as  the  colorless  substance  be- 
comes visible  between  the  halves  of  the 
barrel,  the  cell-plate  becomes  appai^iit 
in  its  equator,  composed  of  a  simple  row 
of  dark  granules,  the  origin  of  which  in 
difficult  to  trace.  They  soon  coalesce 
into  a  continuous  homogeneous  pellicle, 
which  is  recognized  as  the  new  cellulose- 
wall.  The  granular  protoplasm  collected 
in  the  equator  of  ihe  cell-threads  is 
pressed  aside,  and  the  hyahne  substance 
now  lies  distinctly  in  the  form  of  a  con- 
vex lens  between  the  two  nascent  sister- 
nuclei,  divided  by  the  cellulose-wall 
clearly  distinguishable  as  a  black  line. 
The  striation  of  the  hyaline  substance  is 
revealed  by  application  of  alcohol  or  1 
per  cent,  chromic  acid. 

These  observations  seem  greatly  to  in- 
crease the  importance  to  be  attached  to 
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the  part  played  by  the  nucleus  in  the  di- 
vision of  vegetable  cells. 

The  development  of  the  two  new  nuclei 
proceeds  very  rapidly  in   Trada^antia.  ^ 
Even  while  separating  from  one  another  i 
the  rods 'begin  to   coalesce,  the  process 
commencing  at  one  extremity   and  ad-| 
vancing  to  the   whole  length,  a  longi- 
tudinal striation  remaining  visible   for, 
about  half  an  hour.     As  soon  as  this  dis- 
appears the  young  nuclei  have  a  speckled 
appearance;  but  soon  a  definite  separa- 
tion takes  place  of  the  substance  of  the 
nucleus  from  the  cell-sap,  indid&ted  by  a 
distinct    black    punctation.      In    three- 
quarters  of  an  hour  at  molit  from   the 
time  when  the  barrel  begins  to  divide, 
the  new  nuclei  have  assumed  their  per- 
manent character. 

The  young  completely  formed  nuclei 
are  at  once  sharply  differentiated  from 
Jie  hyaline  substance  of  the  cell-threads, 
.vliich  is  in  the  Hving  condition  alto- 
gether homogeneous.  A  few  small  vacu- 
oles make  their  appearance  between  the 
yomig  nuclei  and  this  substance;  while 
at  the  spots  where  the  connection  is  still 
maintained  the  contour  of  the  nucleus 
soon  again  disappears,  and  the  substance 
of  the  cell-threads  is  clearly  taken  up 
into  the  nucleus.  The  young  nucleus 
hence  grows  rapidly,  and  approaches  on 
both  sides  the  new  division-wall.  As 
soon  as  the  absorption  is  completed,  each 
of  the  two  nuclei  has  again  a  sharp  con- 
tour, and  retires  from  the  division- wall 
to  the  interior  of  the  cell  The  starch- 
grsiins,  which  resemble  nucleoli,  at  the 
same  time  make  their  appearance  in  the 
nncleus. 

The  mature  nucleus  situated  in  the 
interior  of  the  cell  is  suspended  in  but  a 
small  amount  of  protoplasm.  Only  at 
the  apex  of  the  terminal  cell  of  the  hairs 
of  TradescarUia  is  found  any  considerable 
collection  of  protoplasm. 

The  reagents  found  to  be  best  adapted 
for  these  observations  are  alcohol  and  1 
per  cent,  chromic  acid;  the  latter  caus- 
ing least  change  in  the  object.  The  in- 
v^igatiOns  were  carried  out  in  a  moist 
chamber.  On  the  covering-glass  was 
placed  a  drop  of  1  per  cent,  solution 
of  sugar,  whicn  was  spread  out,  and  the 


entire  freshly  gathered  stamen  placed 
on  it,  care  being  taken  that  the  hairs  are 
immersed  in  the  fluid.  The  cx>vering- 
glass  is  then  turned  over,  and  placed 
with  its  edges  on  a  i^apier-muche  frame. 
In  the  suspended  drop  a  number  of  hnii*s 
are  sufficiently  close  to  the  covering-glass 
to  allow  of  their  study  with  ZeisHs  im- 
mersion system  I,  a  magnifying  power  of 
550  with  eye-piece  2.---r/oM?-.  Boyal  Mic. 
Society. 


Microscopy— Past  and  Present. 

BY  RUSTICUS,  JR. 

MY  friend  Pococurante  never  wearies 
of  telling  me  his  recollections  of  the 
"  brave  days  of  old  " — of  the  days  when 
Dr.  Goring's  object-glasses,  and   Cheva- 
lier's, and  Amici's,  and  Dollond's,   glad- 
dened the  hearts  of  dilettanti  microscop- 
ists,  by  their  marked  advance  on  the  old 
lenses.     Here  is  one  of  his  stories: — ''I 
well  remember  how  we  amateurs  used  to 
vie  with  each  other  in  displaying  *  lozen- 
ges '  on  the  scales  of  Podura  Springtuil 
when  Mr.   Carpenter    (not  yet  F.R.S., 
C.B.,  etc.)  first  discovered  them.     How 
we  did  work  at  those   *  lozenges* !    They 
put  me  out  of  conceit  with  all  my  hi^^h 
powers,  for  Brooke  had  a  lens  made  by 
Amici  that  beat  mine   out-and-out  on 
them.    We  were  both  put  sadly  out  of 
tune  when  Mr.  Pond,  the   (then)  Astro- 
nomer Royal,  told    us   we    ought   not 
to  have  seen  '  lozenges '  at  all,  but '  hex- 
agons '!     I  felt  this  bitterly.     At  first  I 
thought  of  facing  Pond  by  saying  *  his 
deep  sapphire  lens '  could  not  be  so  per- 
fect an   object-glass  as    Brooke's     new 
Amici  achromatic  triple,  and,  therefore, 
our  view  as  to  the  '  lozenges  *  was  based 
on  better  instrumental  means  for  making 
the  observation — which  I  thought  would 
be  a  *  non-plusser  *  for  Pond-     Brooke 
warned  me,  however,  that  if  we  were  to 
provoke  so  great  a  '  gun '  as  Pond,  he 
would  probably  retort    upon  us, — that 
we  were  a  pair  of  hyperbolic  dunces,  the 
ma8sx>f  whose  duncedom  could  be  ap- 
propriately expressed  by  multiplying  the 
square  of  the  length  of  our  vertebral  ap- 
pendages by  the  square  root  of  our  men- 
ttd  density.     With  such  a  prospect  m 
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terrormi,  we  quietly  dropped  the  *  lo- 
zenge '  theory  and  called  them  '  hexa- 
gons/ " 

Pococurante  has  long  been  known  to 
pride  himself  on  possessing  excellent 
microscope  lenses  and  appliances;  to  this 
end  he  has  spared  no  time  or  expense. 
"When  I  first  knew  him  his  grande  passion 
was  to  display  Podura  magnified  about 
fifteen  thousand  diameters;  it  was  an 
image  of  a  ratlier  "  fluffy  "  kind,  but  no 
body  then  showed  anything  better.  At 
that  date  the  "  hexagons  "  were  no  longer 
in  vogue;  they  had  been  "  dropped  "  like 
the  "lozenges,"  and  the  "notes  of  ex- 
clamation "  had  become  the  "  definition 
of  the  period."  As  to  Diatoms,  Formo- 
sum,  Balticum,  and  Angnlatum  had  not 
been  long  in  the  field.  It  was  "  classi- 
cal" to  show  the  last  in  "triangles," 
which  generally  appear  somewhat  smoky 
and  doubtful;  out  no  doubt  existed  in 
my  friend's  mind  that  his  l-25th  would 
"  resolve  anything  resolvable."  He  was 
slow  in  admitting  the  "  Amici  "  test — ^the 
Bhoniboides — as  a  standard,  and,  until 
he  mastered  the  "  checks,"  used  to  de- 
cry it  as  "  washed-out — not  worth  both- 
ering with."  When  these  tests  began  to 
be  supplanted  by  the  Grammatophora 
Bubtilissima  and  Acus,  the  game  grew 
warmer;  indeed,  he  regretfully  confessed 
himself  unable  to  cope  with  the  difficulty 
of  the  Acus — be  never  could  "touch" 
it  satisfactorily  with  a  dry  lens.  He  was 
puzzled  by  the  report  tliat  the  Acus  had 
been  resolved  ancl  the  "  lines "  counted 
to  "  140,000  to  the  inch,"  and  he  de- 
ferred his  acceptance  of  the  repoii  sine 
die. 

The  advent  of  immersion  lenses  gave 
him  a  new  start;  the  "  triangles "  on 
Angulatum  gave  way  to  "  hexagons," 
and  these  in  their  turn  became  "  dots." 
or  "rows  of  hemispherical  beads,"  ac- 
cording to  the  illumination  used.  Sur- 
irella  gemma  then  became-  the  test-ob- 
ject; from  "  checks"  to  "elongated  hexa- 
gons" (Hartnack's  erroneous  definition) 
to  "rows  of  beads"  were  easy  transi- 
tions, aided  by  the  sight  of  Woodward's 
photogi'apha  The  alleged  "  beads  "  on 
the  Podura  worried  him;  as,  however, 
he  could  never  get  a  sight  of  the  "  Ap- 


lanatic  Searcher  "  (without  which  it  wjis 
generally  held  to  be  impossible  to  "  make 
them  out "),  he  consigned  that  theon- 
to  the  consideration  of  others.  In  those 
days  his  mind  was  much  exercised  how 
to  obtain  choice  objects.  I  remember 
the  following  on  that  subject: — **Tre 
used  to  have  great  difficulty  in  finding 
good  slides.  A  large  part  of  my  time 
was  taken  up  in  'hunting*  for  them. 
Many  and  many  a  day  have  I  passed 
with  Boui'gogne  pere  in  Paris,  going 
over  his  slides.  WTien  searching  for 
tests,  I  was  well  rewarded  if  I  found  one 
good  one  after  five  or  six  hours'  examina- 
tion  of    a    couple    of    hundred    slidea 

*  Micro  '  was  my  great  rival;  he   would 

*  hunt '  for  good  slides  with  all  the  zeal 
of  a  'grunter'  after  truffles.  He  was  » 
very  ardent  in  effecting  exchanges;  I 
have  heard  him  say  he  has  given  as 
many  as  ten,  twenty — aye,  forty  shdes,  , 
to  obtain  one  that  he  coveted.  There 
was  one  slide  in  his  collection  that  had 

'  given  me  in  the  eye;*  it  was  a  colossjil 
Angulatum:  the  cover-glass  was  so  thick 
that  his  lenses  couldn't  *  get  at '  it  I 
don't  care  to  confess  to  what  baseness 
of  cajoleiy  I  resorted  to  induce  him  to 
let  me  have  that  slide." 

My  friend  likes  to  give  microscopical 
Hoirees  at  his  house.  On  these  occasions 
he  dehghts  in  exhibiting  "  popular  ob- 
jects," always,  however,  reservinp^  one 
microscope  for  the  "latest"  test.  When 
tLe  ladies  quiz  him  to  show  them  a 
"  wonderful "  object,  he  will  beg  a  Lair 
from  one  of  their  fair  tresses,  stretch  it 
on  a  plain  strip  of  glass  with  a  touch  of 
wax  at  each  end, '  gravely  proceed  to  the 
microscope,  and  exhibit  it  magnified  to 
the  thickness  of  an  elm-tree.  The  Lulies 
express  their  joyous  surprise,  and  the 
glow  of  gratified  pride  suffUses  itself 
over  his  countenance  as  he  indulges  them 
with  crumbs  of  scientific  bewilderment. 
If  the  ladies  throng  round  him  with  un- 
usual glee,  and  he  is  equal  to  the  occa- 
sion, he  will  go  to  one  of  his  five  thou- 
sand slide  cabinets,  and  search,  as  if  in 
absent  niiiidedness,  first  one  drawer, 
then  another,  for  some  precious  slide. 
The  carefully  elaborate  display  of  labels 
is  sure  to  cause  one  or  other  to  ask. 
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•' What's  that  ?  Oh,  do,  pray,  teU  me?" 
He  will  then  have  his  moment  8  gloiy  in 
explaining,  amidst  the  fond  hush  of  ex- 
pectant curiosity,  that  "  It  is  a  section  of 
the  North  Pole  "  (or  some  such  rarity). 
There  ai*e,  of  coui*se,  loud  demands, 
'•  Oh !  do,  (lo  show  me  a  bit  of  the  North 
Pole  ?  How  Avry  curious !  Wherever  did 
you  get  it  ?  Did  you  bring  it  from  the 
Himalayas,  when  you  headed  the  Gov- 
ernment Siu-vey?"  He  playfully  cor- 
rects the  slight  slips  of  the  shy  ques- 
tioner, etc, 

I  adnaire  the  cahn  grace  with  which  he 
gives  his  microscopical  sotref^.  That 
section  of  the  North  Pole  is  always  a 
rather  disappointing  object  except  in 
name,  for  the  ladies  see  nothing  much  in 
it  save  that  "  it  looks  like  a  piece  of  green 
mniree  silk."  While  they  are  discussing 
llie  various  things  it  is  like  or  unlike,  he 
(Iniws  me  aside  and  whispers,  "  My  dear 
lK)y,  whenever  you  want  to  'show  off' 
the  microscope  to  a  mixed  assembly,  show 
lliein  what  they  can  underatand — some- 
thing aUve  with  plenty  of  hght  on  it. 
They  don't  care  for  your  Poduras,  or 
yoiur  Grammatophoras,  or  your  Acuses. 
Watch  how  ril  bring  them  round !"  He 
fetches  from  the  conservatory  a  little 
miniature  fernery,  containing  some 
mouldy-looking  pieces  of  wood,  on  which 
are  clustered  a  number  of  dark-brown 
dots;  removing  the  glass  shade,  and 
carefully  looking  with  a  hand-lens,  he 
lifts  up,  with  tenderest  touch,  one  of  the 
larger  pieces  of  wood,  and  espies  the  ob- 
je<!t  of  his  search — his  giant  bug.  He 
picks  it  Tip  with  forceps,  dexterously 
turns  it  over  on  its  back,  places  it  on 
a  glass  slip  coated  with  a  iilm  of  wax, 
holds  it  for  a  second  or  two  over  the 
lamp-flame,  the  wax  softens  and  then 
uumediately  hardens,  and  holds  the 
prisoner  securely.  What  exclamations 
of  delighted  horror  at  the  sight  of  this 
"  monster,"  when  magnified  to  about  the 
hize  of  a  "  hippopotamus  I"  What  eager 
curiosity  to  see  his  ineffectual  struggles 
to  free  himself  from  the  waxen  grip  on 
his  back!  The  thrilling  wonder  with 
which  they  listen  to  the  explanations  re- 1 
garding  the  natural  history  of  that  "  fel- , 
low!" — how  his  growth  has  been  watched! 


from  day  to  day  as  he  has  been  fed  on 
"  Liebig," — how  he  has  been  tended  with 
idl  the  care  that  an  illustrious  naturalist 
has  bestowed  on  hi  a  pet  ants,  .  et<2., 
etc. — nothing  can  exceed  the  success  of 
that  bug. 

How  grandly  my  friend  "  show's  off  " 
his  apparatus !  How  ruthleasly  he  pulls 
out  all  the  queer-looking  illuminating 
"  dodges  "  from  their  tortuous  nests  in 
the  apparatus  boxes  until  the  table 
swarms  with  them !  And  then  to  see  his 
deftness  in  putting  them  all  back  again ! 
That  is  indeed  a  sight.  I  confess  I 
breathe  more  freely  when  the  box  lids 
are  iiU  safely  shut  dow^n. 

By  the  help  of  the  most  modern  micro- 
scopical appliances,  such  as  oil-immersion 
lenses,  immersion  illuminators,  Ross's 
new  swinging  substage,  etc.,  my  friend 
keeps  himself  fairly  an  couranl  in  micro- 
scopy. Nobert's  famous  Hues  have  given 
him  endless  trouble.  Until  the  immer- 
sion lenses  became  much  pei'fected  he 
had  no  satisfaction  whatever  wnth  the 
higher  bands  of  lines,  and  had,  indeed, 
given  them  up  as  "not  resolvable." 
Woodward's  successive  series  of  photo- 
graphs of  the  lines  have  shown  him  that 
on  the  pailicular  plate  photographed  tlie 
lines  were  certainly  plainly  luled,  and 
have  been  resolved ;  but  he  himself  has  not 
been  so  fortunate  as  to  meet  with  so  good 
a  plate.  He  is  the  more  convinced  of 
ihe  variableness  in  the  plates,  as  he  has 
every  assurance  his  lenses  are  not  at 
fault.  Of  all  known  tests,  he  regards 
Nobert's  lines  as  the  most  severe.  Webb  s 
fine  writing  slides  ("  Bible  plates ")  he 
regards  as  useful  from  the  fact  that  one 
knows  exactly  what  to  look  for;  he  re- 
grets to  hear  they  have  been  so  generally 
neglected.  He  had  hoped  that  Wood- 
ward's photographs  of  the  fine  wTiting 
pubUshed  in  the  American  journal,  l^te 
Lens,  would  have  largely  popularised 
Webb's  plates,  but  possibly  the  expense 
of  them  has  been  rather  prohibitory.  He 
has  long  possessed  MoUers  various  test- 
plates  and  type-plates,  which  he  regards 
afi  productions  worthy  of  all  praise. 

It  sometimes  happens  that  Pococurante 
is  pressed  to  give  his  opinions  on  the 
utihty  of  microscopy.    His  most  recent 
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diatribes  on  the  subject  I  may  epitomise 
as  follows: — "I  look  npon  microscopy 
as  an  amusement.  If  anyone  ridicules 
my  hobby,  I  laugh  at  him.  I  am  con- 
stantly being  told  that  we  ought  aU  to 
work  at  what  they  choose  to  call '  practi- 
cal microscopy/  and  that  my  enthusiasm 
for  the  most  perfect  microscopical  ap- 
pliances is,  after  all,  the  cultivation  of 
mere  idleness.  What  they  may  menn  by 
*  practical  microscopy  *  I  can't  tell  you 
precisely — probably  'various  kinds  of 
dings,' -as  Hans  Breitmann  would  say. 
But,  in  high-power  work,  I  suppose  tbey 
would  point  to  the  development  of  *  Ufe 
history '  in  minute  forms  of  life.  Well, 
now,  suppose  I  were  to  devise  means  to 
enable  me  to  perform  some  almost  in- 
credible vivisecting  operations  on  the 
]iarasite8  of  the  sea-serpent;  suppose  I 
were  to  note  down  all  the  details  of  my 
operations  with  ^leoj^i-scientific  unction, 
patching  in  some  odd  bits  of  fiddle-fad- 
dle conjecture  on  the  origin  of  the  para- 
sites, and  as  to  their  possible  influence 
on  the  propagation  of  disease.  WTiat 
would  be  the  vm  of  it  all?  True,  I 
might  make  it  the  subject  of  popular 
lectures,  illustrated  by  the  magic-1  ntern; 
and  there  would,  doubtless,  be  persons 
who  would  suppose  this  to  be  seriously 
searching  for  ftie  origin  of  life,  with  some 
vague  ulterior  purpose  of  discovering 
the  origin  of  disease.  A  fig  for  the  ori- 
gin of  life  !  A  fig  for  the  origin  of  dis- 
ease !  If  I  were  to  join  in  that  sort  of 
work  seriously,  it  would  be  for  the  seri- 
ous purpose  of  getting  my  name  to  the 
fore — perhaps,  even  to  secure  certain 
awful  appendages  to  it !  But  that  would 
not  interest  me.  I  want  to  be  amused. 
We  all  want  to  be  amused.  It  amuses 
me  to  beheve  myself  the  possessor  of  fine 
apparatus;  it  amuses  me  to  show  it  to 
my  friends,  and  I  believe  it  amuses  them 
sometimes.  If  I  get  a  httle  return  from 
them  in  the  shape  of  petty  gratification 
of  my  vanity,  is  that  any  less  honorable 
than  more  pubUcly  catering  for  it?  I 
don't  envy  those- who  cannot  be  satis- 
fied with  a  social  gratification  of  their 
vanity — who  must  have  public  displays. 
To  tell  me  that  the  one  is  mere  selfish 
idleness,    while    the    other  is    unselfish 


labor,  done  exclusively  (or  even  mainly) 
for  the  pubHc  good,  is,  what  *  Uncle 
Toby 'used  to  caJl 'fudge,'  and  I  don't 
believe  in  it.  According  to  my  ca- 
pacity I  contribute  to  my  own  amuse- 
ment and  that  of  my  friends,  by  riding 
my  microscopical  hobby-horse  amongst 
them.  I  cannot  see  that  my  Podura 
scales,  my  Diatoms,  my  sections  of  the 
North  Pole,  my  Nobert's  plates,  or  my 
giant  bug,  etc.,  are  a  whit  less  intiinsic- 
ally  interesting  or  amusing  than  striped- 
muscle,  parasites  of  the  Lamellibranchi- 
ata,  or  of  the  sea-serpent,  generative 
organs  of  the  Cephalopoda,  or  than 
Bacteria  au  tiaturd  or  boiled,  with  or 
without  sauce  in  the  shape  of  the  magic- 
lantern  and  wire-drawn  theories  of  the 
origin  of  life  or  disease.  I  regard  the 
microscope  as  a  means  of  amusement, 
as  a  means  of  passing  many  hours  agree- 
ably with  my  friends,  and  I  heartily  wish 
those  who  can  ^o  more  with  it  from  a 
truly  scientific  point  of  view,  to  do  so 
without  needless  fuss." 

Pococurante  says  that,  so  far  as  his 
knowledge  goes,  the  interpretatiouK  of 
high-power  definition  are  not  so  much 
based  on  what  is  actually  seen  in  the 
microscope  as  upon  what  the  obsen^er 
chooses  to  see.  In  his  opinion  a  wiUiug 
eye  is  as  essential  an  equipment  to  tlie 
acceptance  of  any  high-power  image 
as  the  object-glass  itself;  indeed,  a  willing' 
eye  is  even  more  apt  to  be  the  cause  of 
erroneous  interpretations  than  is  an  im- 
perfect lens;  the  aberrations  in  the  latter 
can  be  submitted  to  almost  mechanical 
tests  and  guarded  against,  the  former 
not  so. 

As  to  the  interpretations  of  Podura, — 
that  bone  of  never- endhig  conten- 
tion— whether  "lozenges,"  ''hexagons," 
or  "notes  of  exclamation,"  whether 
"beaded"  or  not  in  the  "interstices/' 
my  fiiend  no  longer  caies  to  propoiuid 
any  theory,  but  leaves  these  and  other 
vexed  questions  to  be  solved,  resolved, 
proposed,  withdrawn,  refuted,  etc.,  by 
others.  He  is  aware  that  eager  aspir- 
ants to  fame  have  not  scrupled  to  brin«i^ 
forth  high-sounding  theories  on  tlie 
Podura,  by  way  of  labelling  themselves 
as  "  microscopists;"  the  art  of  the  as- 
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pirant  consisting  in  the  skilful  invention 
of  uncommon  phraseology  as  a  disguise 
to  mystify  the  reader,  whilst,  above  all, 
guai-anteeiug  himself  fiom  refutation  by 
presenting  his  views  in  an  intangible, 
because  incomprehensible,  form.  Thus 
liave  "  novelties  "  been  thrust  into  pubhc 
notice,  not  because  of  their  possible  truth 
oriitihty,  but  merely  to  be  talked  of 
connected  with  the  names  of  the  earploii- 
eu rx. — English  Mt^ehan  ic. 


tor  has  been  constructed  by  Mr.  ToUes, 
for  Mr.  Bogers,  who  says  that  for  the  ex- 
amination of  surfaces,  such  as  diffiraction 
rulings  on  steel,  this  method  of  illumin- 
ation is  superior  to  any  that  he  has 
tried. 


•  •  • 


New  Illuminator  for  Opaque  Object. 

MOST  of  our  readers  are,  doubtless, 
Similar  with  the  method  of  illum- 
inating opaqiie  objects,  devised  by  Prof. 
Hamilton  L.  Smith.  In  this,  by  means 
of  a  mirror  placed  above  the  bac»k  combin- 
ation of  the  objective,  the  rays  are  re- 
flected downwards  upon  the  object,  pass- 
ing of  course,  through  all  the  lenses  of 
the  object  glasa  A  writer  in  the  Eng- 
(i^h  Mechanic,  describes  a  modilicution 
of  this  illuminator  in  which  the  rays  pass 
<mly  through  the  front  lens  of  the  objec- 
tive, great  loss  of  light  being  thus  avoided. 
It  is  the  invention  of  Mr.  "W.  A.  Rogers, 
of  Harvard  College  Observatory,  the 
well-known  inventor  of  a  machine  for 
making  fine  rulings  on  glass,  steel,  specu- 
lum, metal,  etc.  The  accompanying  en- 
graving  will   explain   its   construction  : 


BOOEB8'  OPAQUB  ILLUMINATOR. 

A,  represents  the  front  lens  of  the  ^  inch 
objective,  (not  to  scale);  p,  is  a  small  and 
narrow  prism,  made  to  shde  into  the 
brass  mount  of  the  front  lens,  to  about 
the  position  shown.  Parallel  rays  can 
be  projected  through  the  prism,  in 
the  direction  of  the  ray  b,  and  will  be 
totally  reflected  at  the  internal  surface  s, 
whence  they  will  fall  upon  the  spherical 
Hurface  of  the  lens,  a,  and  be  refracted 
iiearly  to  its  focus,  r.    The  first  illumina- 


^vixtmX  gotw^ 


Casts  of  the  UrinlferouB  Tubules.— Dr.  Ty- 
son read  an  instnictlve  paper  on  this  subject  be- 
fore the  Philadelphia  County  Medical  Society  at 
its  meeting  January  u,  1880.  The  author  makes 
the  followinff  f^eneral  statements:  l.  Hyaline 
cast43  are  found  in  all  forms  of  Bright's  diseases 
as  well  as  in  temporary  confirestions  of  the  kid- 
ney.  ar;tive  or  passive.  2.  Epithelial  casts  are 
found  in  acute,  »ub-acut<j.  and  chronic  parenchy- 
matous nephritis.  In  the  latter  two  forms  tJi»» 
cells  are  (^merally  degreuerated  and  fra^rmentary. 
3.  Blood  casts  are  found  in  ac^utc  and  parenchy- 
matous nephritis,  and  *when  hemorrhages  have 
occurred  in  the  kidneys.  4.  Pale  granular  i-asts 
are  found  in  Interstitial  nephritis  (congested  kid- 
ney) and  chronic  parenchymatous  nephritix.  5. 
Dark  granular  easts  are  found  in  parenchyma- 
tous nephritis,  acute  and  chronic,  and  rarely  in  in- 
tei-stltial  nephritis.  «.  Waxy  casts  are  found  only 
in  chronic  Brlght's  disease,  and  attend  either  of 
the  three  principal  forms.  7.  Oil  casts  are  f«»untl 
in  subacute  and  chronic  forms  of  Bright's  dis- 
ease, and  may  attend  any  of  the  three  principal 
forms,  but  are  most  numerous  in  chronic  paren- 
chymatous nephritis  (fatty  kidney).  8.  Free  fatty 
ct^lls  and  fn>e  oil  drops  are  found  in  chronica 
parenchymatous  nephritis.  9.  The  form  of  fatty 
ct^ll  known  wa  the  compound  graniilar  wll  Is 
found  In  a<»ute  and  chronio  parenchymatous, 
nephritis.— P/ii7a.  Med.  Tvmes, 

Kosquitos,  Filariao,  Elephantiasis,  and 
Malarial  Fevers.— At  a  recent  meeting  of  thu 
Quekett  Microscopical  Club,  the  Pr<?8ident.  Dr. 
Cobbold.  exhibited  several  fllariie  from  a  mos- 
quito forwarded  to  him  from  China.  At  the  samd 
time  it  was  mentioned  that  he  had  also  received 
fresh  communications,  not  only  from  Dr.  Man- 
son,  but  also  from  Drs.  Somerville.  Bancroft,  and 
J.  da  Silva  Lima.  It  seems  that  Dr.  Manson  has 
made  a  new  and  very  important  disf«)very.  whifh 
probably  not  only  explains  the  periodicity  of 
malarial  fevers,  but  also  many  other  hltherti>  un- 
explained physiological  phenomena. 

A  New  Cement.— Mr.  A.  P.  Brown,  of  Cam- 
den, N.  J.,  well  known  as  a  skilful  microscopist. 
has  prepared  a  new  cement,  which  makes  an  ele- 
gant finish  for  microscopic  slides.  It  is  perftMrtly 
transparent ;  will  not  crack— and  there  is  no  dan- 
ger of  it  running  in  and  spoiling  the  specimen. 
If  it  becomes  too  thick  to  flow  freely,  add  a  few 
drops  of  benzole. 
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Vol.   IV. 

l^E  have  now  supplied  the  missing 
numbers  of  YoL  IV.,  of  the  Ameri- 
can Journal  of  Microscopy,  and  can  sup- 
ply volumes  bound  uniformly,  with  those 
previously  issued,  for  $1.50  each. 

Since  the  beginning  of  1879,  we  have 
electrotyped  the  pages  of  the  Journai.,  so 
that  back  numbers  c<an  always  be  sup- 
plied. Vols,  I,  II,  and  III  were  not  elec- 
trotyped, and  consequently  some  of  the 
numbers  of  these  volumes  cannot  be  re- 
placed. 


credit  the  article  on  "  Molna,''  m  our 
last  issue,  to  the  American  NcUur(di<t, 


Correction. 

TN  the  letter  of  Dr.  Willis,  in  our  last 
issue,  (page  98),  quoted  in  the  com- 
munication of  C.  S.,  the  numerical  aper- 
ture of  Tolles'  1-10 th,  Is  given  as  1125. 
Tliis  is  a  typographical  en*or.  The  num- 
ber should  be  11 125. 


Dr.  Pelletan's  Journal. 

\7jrE  axe  in  receipt  of  another  niunber 
'  '  of  Dr.  Pelle tan's  Journal  de  Mi- 
crographie.  As  usual,  it  is  filled  with  in- 
teresting and  valuable  matter,  and  we 
are  glad  to  see  the  announcement  that 
hereafter  the  journal  will  be  issued  regu- 
larly and  promptly,  as  it  is  now  up  »n  an 
assured  basis  of  success.  The  fact  is,  we 
presume,  that  Dr.  Felletan's  readers  did 
not  appreciate  his  journal  until  they 
were  deprived  of  it  for  a  sliort  time. 
They  then  found  out  what  a  good  thing 
they  came  near  losing. 


American  Society  of  Microscopists. 

T^HB  next  meeting  of  this  society  is 
definitely  fixed  for  the  17th  of  Au- 
gust and  following  days.  This  meeting 
of  the  society  will,  undoubtedly,  draw 
together  all  the  representative  micro- 
scopists of  the  country.  Few  more  im- 
portant scientific  meetings  have  been 
held  in  this  country  than  the  last  meeting 
of  this  society  at  Bufifalo,  and  the  meet- 
ing at  Detroit  promises  to  be  equally  in- 
teresting and  important. 

We  hope  every  microscopist  who  can 
do  so,  will  attend,  and  endeavor  to  insure 
the  success  of  the  meeting.  We  shall 
pubHsh  a  full  report  of  the  proceedings  as 
soon  as  possible  after  the  meeting.    A 
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very  complete  report  of  the  Buffalo  meet- 
ing was  published  by  us  in  our  volume 
for  1879,  and  the  address  of  the  presi- 
dent, Dr.  R  H.  Ward,  together  with  a 
nnmber  of  the  most  important  papers, 
were  given  in  full. 


•  •  ■ 


Micromillimetre,  Micrometre  or  Sixth- 
Metre. 

T^HE  editor  of  the  Journal  of  the  Royal 
^  Microscopical  Society,  while  accept- 
ing our  objections  to  the  use  of  the 
word  "  micromilUmetre,"  seems  to  think 
that  some  term  is  needed,  and  suggests 
tbe  word  "  micrometre."  Such  a  word 
would,  in  this  country  at  least,  be  open 
to  the  fatal  objection  that  it  would  al- 
ways be  spelt  micrometer,  and  would  be 
confounded  with  the  instrument  of  that 
name.  It  is  true,  that  the  pronunciation 
of  tbe  two  words  is  different,  but  that 
would  not  remedy  the  difficulty.  Be- 
sides, the  contraction  for  "  micrometre," 
would  be  mm.,  the  same  as  that  for  mil- 
limetre. The  proper  way  is  to  fall  into 
line  with  the  British  Association  Com- 
mittee, and  adopt  the  nomenclature  sug- 
gested by  Mr.  Stoney,  calling  the  thou- 
aandth  of  a  millimetre  or  the  millionth 

1 
of  a  metre,    a  —   or   sixth-metre — ^the 

J0« 

prefix  isixth,  here  indicating  the  negative 
exponent  of  10,  by  which  the  metre  is 
to  be  multiplied. 

It  is  of  the  greatest  importance  that  in 
this  matter  no  blunder  shall  be  com- 
mitted which  shall  give  rise  to  possible 
fature  mistake&  The  path  of  ever}'  stu- 
dent is  sufficiently  beset  by  doubts  aud 
difficulties,  without  our  throwing  fresh 
obstacles  in  the  way  by  introducing  in- 
definite terms,  or  terms  having  a  double 
neaning. 


The  Oldest  Monthly  Microscopical  Jour- 
nal. 
'FHE  American  Journal  of  Microscopy 

.  is  the  oldest  monthly  journal  de- 
voted to  microscopy  that  is  published  in 
the  world,  and  with  a  single  exception, 
(the  (Jua)ierly  Microscopical  Journal  of 
Loudon),  it  is  the  oldest  microscopical 
journal  in  the  world.  We  little  thought 
when  we  issued  the  fii*st  number  of  this 
journal  in  1875,  that  we  would  so  soon 
be  able  to  write  these  words. 

Several  attempts  have  been  made  in 
t^iis  country,  to  pnblisli  a  journal  de- 
voted to  microscopy,  but  none  have  sm*- 
vived  more  than  a  fraction  of  the  time 
(short  as  it  is),  that  this  journal  has  been 
pubHshed. 

At  present,  the  prospect  is  that  the 
American  Journal  of  Microscopy  will 
have  a  long  lease  of  life.  There  never 
was  a  period  in  its  history,  with  perhaps 
the  exception  of  the  first  year;  when  new 
subscriptions  poured  in  so  rapidly,  and 
at  no  period  did  we  receive  so  many 
kind  words  of  encouragement.  As  our 
readers  and  friends  know,  we  make  veiy 
few  promises,  and  we  shall  not  now 
change  our  custom  in  this  respect.  But 
our  "  past "  is  not  a  "  dead  "  one,  and  we 
have  no  hesitation  in  pointing  to  past 
volumes,  or  to  the  preceding  numbers 
of  this  year  as  an  earnest  of  what  our 
subscribers  may  expect. 


A  Medical  Postal  Microscopical  Society. 

T^HE  American  Posttd  Microscopical 
Club,  is  well  known  to  our  readers 
as  one  of  the  most  important  societies 
now  in  existence  in  this  country  in  con- 
nection with  microscopical  studies.  It 
is  obvious,  however,  that  an  organization 
which  has  been  found  so  useful  in  gen- 
eral microscopy,  could  not  fail  to  prove 
of  even  greater  value  to  medical  men, 
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and  in  England  u  Medical  Postal  Micro- 
scopical Society  has  idready  been  formed, 
as  we  gather  from  the  folllowing  letter 
which  wo  cUp  from  a  recent  issue  of  the 
Dmdon  Ijanvet: 

"  Thanks  to  your  insexiion  of  lettei*s 
on  the  subject,  the  effort  made  by  the 
Postal  Microscopical  Society  to  establish 
a  separate  histo-pathological  section  has 
lieen  most  successful,  and  a  number  of 
boxes  have  been  placed  in  circulation. 
Most  of  the  slides  have  been  of  a  very 
high  order;  some  sent  by  a  pi'ofessional 
mounter,  and  others,  the  work  of  ama- 
teurs (medical  men),  are  triumphs  of 
section-cutting,  injecting,  staining,  et^., 
and,  being  accompanied  by  accounts  of 
the  cases  from  which  they  were  taken, 
are  thus  made  exceedingly  instructive. 
It  is  a  great  pity  that  slides  illustrating 
rare  forms  of  disease,  or  original  investi- 
gations into  the  causes  of  morbid  action, 
should  be  seen  by  the  comparatively 
ffmall  number  of  medical  men  who  attend . 
the  meetings  of  societies,  and  it  will  be 
a  great  boon  to  the  i)rofession  generally 
if  those  who  liave  such  slides  to  exhibit 
would  place  them  at  the  disposal  of  this 
society,  that  they  may  be  seen  by  an}^ 
of  us  who  are  interested  in  microscopy. 
The  boxes  have  been  gradually  improved, 
so  that  it  is  almost  impossible  for  pro- 
perly-mounted slides  to  be  injured  in; 
transit  The  annual  subscription  is  very 
small — namelv,  5s. 

We  feel  certain  that  a  similar  society 
would  not  only  find  support  in  this 
country,  but  would  prove  of  immense 
value  to  our  medical  men.  We  hereby 
tender  the  services  of  this  journal  and  of 
ourselves,  to  aid  in  establishing  such  a 
society  here.  Suggestions  are  in  order, 
and  those  who  desire  to  join  may  send 
us  their  names.  No  money  is  required 
at  present,  nor  will  any  pecuniary  obh- 
gation  be  incurred.  After  a  sufficient 
number  of  names  have  been  sent  us,  we 
will,  at  our  own  expense,  print  a  list  of 
them,  which  will  be  sent  to  each  sub- 
scriber, and  then  the  members  can  elect 


their  own  officers,  adopt  their  own  rules, 
etc.  The  whole  business  will  be  done  bv 
mail,  and  unless  some  unforeseen  dif- 
ficulty arises,  it  cannot  fail  to  prove  a 
succesa  Address  all  letters  on  this  sub- 
ject to  John  Phin,  14  Dey  street,  New 
York,  and  do  not  mix  any  other  basincss 
up  with  thin,  as  it  is  desirable  that  these 
letters  be  filed  separately. 


•  %  • 


Postage  Stamps. 

l^E  again  call  the  attention  of  our  sub- 
scribers to  the  fact,  that  while  w** 
take  postage  stamps  of  small  denomina- 
tions at  full  value,  those  of  higher  de- 
nominations are  of  no  use  whatever  to 
us.  We  cannot  sell  them,  except  at  a 
verj'  great  loss,  and  the  post  office  will 
not  exchange  them   for  smaller  deuoni- 

inations.     Therefore,  please  do  not  send 
them. 

F.  J.  Wenham,  C.  E. 

I N  the  addi*ess  of  the  President  of  the 

Royal  Microscopical  Society   occurs 

the  following  tribute  to  this  well-known 

microscopist: 

"  By  resignation,  the  society  loses  a 
zealous  and  able  coadjutor,  for  few  have 
been  more  active  during  the  past  thirty 
years  than  Mr.  F.  J.  Wenham,  C.E.,  who 
was  elected  in  1860.  Every  year  since, 
I  think,  he  has  contributed  to  our  *  Trans- 
actions '  one  or  more  memoirs,  besides 
notes  and  other  communications.  Not 
a  few  of  these  are  characterized  by  gre^t 
originality,  and  contain  evidence  of  most 
careful  and  thoughtful  inquiry.  I  trust 
I  may  be  permitted  to  indulge  the  hope 
that  Mr.  Wenham  may  add  yet  more  to 
the  vast  amount  of  useful  work  he  has 
already  done,  and  for  which  every  one 
interested  in  the  advance  of  microscopi- 
cal inquiry  already  feels  deeply  indebted 
to  him." 

The  debt  which  microscopists,  all  over 
the  world,  owe  to  Mr.  Wenham,  is  nc^t 
always  fully  appre<'iated.     He  very  justly 
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and  generously  awards  the  credit  of  the 
iuventioiL  of  the  binocular  microscope 
to  our  own  Prof.  Biddel,  but  to  Wenham 
we  owe  that  form  of  the  instrument, 
wliich  has  made  it  accessible  to  the  mil- 
lion.  Tlie  pathway  of  microscopical 
progress  dui'ing  the  past  thirty  years  is 
marked  all  along  its  course  with  valuable 
iuTentions  by  Mr.  Wenham.  It  is  true 
that  he  may  have  inade  some  mistakes ; 
what  of  it?  As  Liebig  said,  "show  me  a 
man  that  makes  no  mistakes,  and  I  will 
show  you  a  man  that  does  nothing." 


^m  look  M^hU. 


Reports  of  Microscopical  Societies. 

THE  Amebican  Joubnal  op  Microscopy, 
has,  from  the  first  made  a  special 
feature  of  the  Transactions  of  Societies, 
aad  to-day  it  is  the  only  journal  that 
publishes  anything  like  tlie  complete 
transactions  of  the  diiferent  societies 
throughout  the  country,  so  far  as  re- 
ported. 

It  is  our  purpose  to  make  this  a  still 
more  important  feature  in  the  future, 
and  to  this  end,  we  ask  the  aid  of  the 
officers  of  the  different  societies.  The 
importance  of  such  reports,  lo  the  fffH'ie- 
/?Vw  fhentiidves,  is  not  always  fully  ap- 
preciated. These  reports  place  all  the 
societies  in  commimication  with  each 
other;  they  stimulate  the  members  to  ef- 
fort^ suggest  ideas  for  new  lines  of  work, 
and  foster  the  general  etqyrit  de  corps. 

We  will  1)6  glad  to  receive  from  the 
secretaries  or  other  officers,  detailed  re- 
I>orts  of  the  transactions  of  their  socie- 
ties. In  making  up  such  reports,  all 
matters  of  mere  business  detail,  of  in- 
terest only  to  the  society  itself,  should 
be  omitted.  A  report  of  microscopical 
work,  however  common,  is  always  of 
value.  We  are  all  interested  in  knowing 
what  the  societies  are  doing. 


The  Kiorofloope  and  Miorosoopical  Tech. 
noloery:  A  Textbook  for  Phy-HicianK  and  8tu 
dents.  By  Hoinrich  Froy,  Professor  of  Medi- 
cine in  the  Univerity  of  Zurich.  Translated  and 
Edited  by  George  B.  Cutter.  M.D.  IlUwtrated 
by  388  EngraviufiTS  on  Wood.  Second  Edition. 
New  York.    \Villiam  Wood  &  Co. 

This  work  represents  the  German  instruments 
and  methods  of  working,  just  as  Beale  represents 
the  English.  Prof.  Frey.  like  Beale.  is  an  earnest 
worker,  and  one  of  the  best  manipulators ;  what 
he  tells  us  is  founded  on  actual  experience,  and 
the  student  may  rely  implicitly  tlpon  the  direc- 
tions given.  Whenever  Frey  tells  us  anything 
that  he  has  not  himself  put  to  the  test,  he  men- 
tions the  latter  fact,  and  the  student  is  thus  put 
upon  his  guard.  It  would  bo  well  if  all  writers 
on  the  microscope  were  etiually  careful.  Tlie 
book  is  divicled  into  two  partes,  the  first,  contain- 
ing the  theory  of  the  microscope  and  directions 
for  sele<*ting  and  using  it ;  the  second  part  forms 
a  brief  treatise  on  histology,  the  special  feature  of 
which  is  the  directions  for  preparing  and  mount- 
ing the  different  ti.ssues,  etc.  This  second  part 
is  exceeding  valuable  to  all  medical  students. 

As  I'egards  the  first  part,  we  must  confess  to  a 
feeling  of  disappointment.  Excellent  as  it  is,  it 
is  behind  the  times,  no  account  being  given  of 
any  of  the  new  forms  of  the  microscope  or  of 
the  recent  improvements  in  the  optical  r»iirt  of 
the  instrument.  Thus,  although  the  titlr  page 
l)ears  the  date  '*  1880,"  not  a  word  is  said  either  by 
author  or  editor.  In  regard  to  the  iieculiarities  of 
the  new  objectives  of  Tollos,  Spen(*er,  Zeiss. 
Powell  &  Lealand,  and  others.  We  are  merely 
told  that  Tolles  and  Ztuss  have  brought  out  ob- 
jectives made  on  new  formula),  but  nothing  is 
said  in  regard  to  their  peculiarities  and  advan- 
tages. Such  omissions  might  be  pardomwl  in  a 
primer,  but  are  scarcely  permissible  in  a  ti»xt- 
book.  Besides  this,  old  forms  of  the  microsct>pe, 
made  by  firms  now  extinct,  an^  figures!  in  the  body 
of  the  work,  not  as  historical  exa:npleM.  but  as  il- 
lustrations of  the  microscope  of  to-day  I 

The  translation  is  disfigured  by  a  very  large 
number  of  unusual  and  in  some  cases  incom- 
prehensible expressions.  Can  the  translator  give 
us  any  other  instance  of  the  use  of  the  expr«3ssion 
"truly  diabolical  illumination"  found  on  page 
85,  or  tell  us  what  it  means?* 

So,  too,  the  word  "spectral,"  for  8p<*«:trosfoiiii'. 
andseveral  other  peculiarities  of  this  kinc',  do  not 
enhance  the  value  of  the  book  to  beginners. 

In  the  selection  of  obje<!tives,  Frey  notes  two 
attributes— defining  and  resolving  power.  The 
latter  is  also  called  "penetrating  "  ])ower,  and  no 

I      "A   friend  at  owr    elbow    suggests    that  it  may   mean   a 

\  devilish  ^lare^    as    this  is  the  most    "diabolical"  form  of 
ilUimination    that  he    knows    of.       Joking  apart,  however, 
the    probable    meaning  of  the    term    is    central   illumina- 

I  tion — -the  word  being  derived  from  the  Greek  dia  and  bole. 
In  this  sense,   however,  the  expression  is  unusual  und  nii:k> 

;  leading. 
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intimation  is  siven  by  the  translator  that  tho 
latter  term  has  been  applied  by  EngliBh-speakins 
microscopists  to  an  entirely  different  property. 

Vie  note  these  defects  and  blemishes,  because 
thoy  have  been  carried  down  from  the  first  Ameri- 


infir  power  of  80  to  lOO  times.  If  Prof.  Frey  can  sec 
these  lines  with  such  an  amplification »  his  eye- 
sifirht  must  be  extraordinarily  acute.  We  hav*» 
seen  the  lines  on  the  ani^latum  with  a  one-inch 
objective,  but  th^  eyepiece  was  very  high,  and  th« 


<'an  edition,  although  they  have  all  been  pointed  ampliflcatlon  far  beyond  90  or  100.  We  have  never 


out  bf^foro.  Prey's  lx)ok  Is  une  of  the  most  valu- 
able that  is  now  accessible  to  the  student,  and  de- 
serves l)etter  treatment.  . 

The  work  before  us  is  intended  particularly  for 
medical  students,  and  for  them  it  is  probably  tho 
l>est  book  now  in  print.  For  the  student  of 
natural  history,  it  is  far  inferior  tcr  Carpent4?r. 
and  for  tho  medical  i>rarHitioner,  it  ^as  not  the 
practical  value  of  Beale's  works,  but  for  the 
special  purpose  for  which  it  seems  to  |)e  intended, 
it  is  une<iualled.    It  may  therefore  be  interesting 


met  a  person  who  on  actual  trial  oould  say  that 
he  could  distinguish  the  lines  on  the  P.  atigtda- 
tum  with  a  lower  magnifying  power  than  150 
diameters. 


Primer   of   the    OUuioal   Mlorosoope :     Br 

Ephraim  Cuttwr,  M.D..  Member  of  tlie  Philo- 
ftophical  8o<'iety  of  Great  Britain,  etc.,  etc.  Bos- 
ton: Chas.  St<idder. 

This  is  a  pamphlet  of  24  paxes,  intended  to  ac- 
company a  new  and  simple  form  of  microscoi»c. 
devised  (we  presume)  by  Dr.  Cutter,  and  mnnu- 
to  note  Frey 's  opinion  concerning  a  f«>w  points*  fatJtured  by  the  Boston  Optical  works.  The  idea 
about  which  there  has  been  a  groat  deal  of  dis-  of  furnishing  a  special  set  of  instructions  for  a 
<*ussion.  '  particular  microscope  is  a  capital  one.  as  tho  bc- 

As  regards  Angular  Aperture :  He  follows  Mohl,  ginner  is  thus  enabled  to  get  exactly  tho  informa- 
who  says  that,  on  defining  power,  depends  the  tion  that  he  needs,  and  Is  not  confused  with  a 
distinct  recognition  of  the  outlines  and  forms  of  great  deal  of  matter  which  at  first  is  unnecessary. 
IxKlies:  on  resolving  power  depends  the  appn?-  It  is  to  lie  regretted,  however,  that  the  execution 
elation  of  their  finer  structure.  Further  on  he  of  the  work  cannot  b«i  commended  as  highly  a** 
says  that  objectives  of  high  angles  are  of  the  the  originating  idea.  There  is  an  attempt  at  sys- 
greatcst  value  when  penetrating  (resolving)  power  U>m  which,  while  )>ainful]y  defective,  renders  the 
is  rcQulred;  but  tho   defining  power  is  usually   book  too  technical.     Thus,  for  example,  an  at- 


relativt'ly  greater  with  a  combination  having  a 
smaller  angle  of  aperture.    (Page  66  and  67), 
This   is,   undoubtedly,  correct,  and   is  cl(»arly 


tempt  is  made  to  classify  objectives  somewhat  in 
the  same  way  that  a  Ixttanist  classifies  plants,  but. 
from  tho  fact  that  the  entire  classification  han  for 


and  well  stated.  As  price  is  the  one  great  gover-  i  a  c<'utral  point  the  clinical  microscope  and  its  ap- 
ing agent  in  this  matter,  wo  would  put  it  thus:  '  pondages,  the  result  is.  to  say  the  least,  somewhat 
If  your  means  are  unlimited  get  high  angles  •  singular.  To  the  question,  "What  Classes  Ob- 
and  the  mo.st  perfect  possible  eorn^ction ;  if  you 
have  but  a  small  sum  to  spend  for  an  objective. 


get  one  of  more  modemte  angle,  but  with  correc- 
tions as  perfect  as  you  can  affonl. 

In  regard  to  cover  correction.  Frey  perpetuates 
a  very  common  error.  He  says;  "With  Hart- 
nack's  arrangement  after  each  correction  of  the 'guide  to  beginners;  and  when  we  are  told,  in 


jectives?"  we  get  the  answer:  "Varies  with  dif- 
ferent makers;  with  Mr.  Bobert.  B.  Tollcs,  (i) 
angular  aperture.  (2)  complexity  of  structure.  (3) 
definition  and  resolving  power." 

Now  this  may  do  for  a  maker's  cbufsification. 
but  it  seems  to  us  that  it  will  hardly  serve  as  a 


objective,  tho  focus  Is  naturally  to  be  adjusted ; 
this  is  not  the  case,  however,  with  those  of  the 
English  opticians.  In  which  the  position  of  the 
lowermost  lens  remains  unaltered  during  the 
correction."  (Page  58.)  The  device  here  attributed 
to  the  "  English  opticians"  was  invented  by  Mr. 
Tolles,  but  its  effect  is  not  what  Frey  claims  for 
it.  With  each  change  of  the  cover  correction,  the 
ma4?nifying  power  and  the  working  distance  of 
the  objective  varies.  We  possess  some  of  Mr. 
Tolles  Ixjst  work,  and  speak  not  only  from  theory, 
but  from  actual  observation.  As  regards  magnify- 
ing power,  Frey  says:  "According  to  my  experi- 
ence, we  arrive  at  the  limits  by  using  a  combina- 
tion which  magnifies  with  a  weak  eye -piece  lOOO- 
fold."  Page  fi2. 

As  Dr.  Fnjy  is  in  the  habit  of  using  Hartnack's 
objectives,  we  are  led  to  the  conclusion  that  he 
places  tho  limit  of  usefulness  of  high  power  in 
objectives  at  the  l-25th  or  l-30th  of  an  inch,  (No.  18 


n^ply  to  tho  question.  '  How  should  you  Bate  thiK 
Objective  ?  "  that  it  is  "  American.  Tolles.  3-sys- 
tem,  3d  class,  dry,  not-adjustable ;  working?  dis- 
tance i-60th  of  an  inch,"  we  feel  very  much  as  wc 
might  suppose  a  student  would  feel  when  work- 
ing over  a  system  of  zoology  in  which  animals 
wore  classified  into  men,  horses,  camivora. 
mules  and  quadrupeds.  It  is  of  no  use  to  tell  «•» 
that  the  objective  is  American  if  it  is  by  Mr. 
Tolles,  and  no  use  to  t4^11  us  that  it  is  not  ivU 
justuble  if  it  is  3rd  class,  for  third-class  objectives 
have  Ixjen  defined  as  not  atljustable.  We  are  told 
what  the  working  distance  is— a  thinip  which  will 
vary  with  every  length  of  tube  which  is  used,  but 
not  what  the  approximate  equivalent  focal  dis- 
tance is. 

We  point  out  these  defects  in  this  ease  from  a 
conviction  that  faults  of  a  similar  kind  are  com- 
mon to  almost  all  inexperienced  writers,  and 
tend  to  detract  greatly  from  the  usefulness  of  f  h<* 


or  u  of  Hartnack).    In  this  connection  we  may  i  w^ork. 

note  that  in  this  edition,  as  in  the  previous  one. !  With  many  of  the  definitions  wo  cannot  a<freo. 
the  statement  is  repeated  (page  64).  that  the  lines  ■  Home  are  positively  wrong,  as  where  we  are  told 
on  thf  P.  atiiQulatHm,  can  be  seen  with  a  magnify-  '  that  tho  working  distance  "  moans  the  distance  of 
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thp  objective  in  focus  from  the  object  cover."  Tlie 
worting  distance  of  the  objective  is  tlie  distance 
of  the  front  lens  from  the  object.  If  we  adopt  the 
definition  ^iven  by  Dr.  Cutter,  then  an  objective 
of  high  power.  who»o  siieoial  feature  is  Its  greai 
working  distance,  might  have  no  working:  dis- 
tftn'-e  at  ollif  the  cover  were  extravagantly  thick. 
"Wurking  distance"  is  an  important  character- 
islk  of  every  objective,  and  it  will  never  do  to 
make  it  dependant  upon  the  accident  of  a  thick 
or  thin  cover.  If  we  do  so  then  it  will  be  impos- 
sible to  follow  Dr.  Cutter's  own  plan  in  "  rating" 
objectives.  H  '*  working  distance  "  depends  upon 
thiVknerts  of  cover,  how  can  any  objective  be  said 
to  have  a  working  distance  of  l-soth  of  an  inch,  as 
he  HtaioH  in  a  passage  just  quoted  ?  When  we  are 
told  that  an  immersion  objective  is  one  of  which 
the  IwH".  is  wet  with  water,  etc.,  but  half  the  con- 
ditii>n»  are  stated.  Not  only  is  the  face  of  the  ob- 
jective wet  with  liQuid.  but  the  liquid  connects  the 
fjifHi  with  the  cover  of  the  object. 

We  have  never  known  any  intelligent  optician 
who  defined  a  2-inch  eye-piece  as  one  in  which  the 
l»*riKth  of  the  combination  is  2  inches.  A  2-in(;h 
♦•vp-pi«»oc  is  one  whose  magnifying  power  is  the 
s«nno  as  that  of  a  simple  lens  of  two  inches  focus. 
Numerous  other  slips  might  be  pointed  out  if  our 
J'paee  would  permit.  It  is  greatly  to  be  regretted 
that  the  publisher,  Mr.  Stodder,  did  not  revise  the 
maouB(?ript.  We  feel  certain  that  in  that  case  the 
faults  we  have  pointed  out  would  hav<»  been  elim- 
inated. 


TBANSAOTIONS   OF  SOCIETIES. 

XoTR. — Ik  will  afford  us  great  pleasure  to  publish  notes  of 
the  Transactions  of  any  of  our  Microscopical  Societies.  The 
Hintted  (kpace  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  btisincss  detaiU.  We  wish  it 
4lso  to  be  distinctly  understood  that  these  reports '  are  pub- 
inixd  as  received  from  the  Secretaries  of  the  different  Socie- 
ties, and  the  Jotinutl  is  not  to  be  held  in  any  wise  responsible 
for  any  statements  contained  therein . 

Mlcroflcoplciil    Society  of  Camden,  N.  J, — 

B«gakr  meeting  April  1.  Dr.  Thomas  M.  Lloyd,  of 
State  Insane  ABjlnm,  Morris  Plains,  was  elected  & 
conresponding  member  and  applications  from  four 
other  persons  for  membership  were  received.  The 
Annual  Complimentary  Soiree  of  the  Society  will  be 
held  in  Association  Hall,  Third  and  Market,  on 
April  15th,  invitations  to  participate  having  been 
sent  to  the  Biological  Section  of  the  Philadelphia 
Acidemy  of  Natural  Sciences,  the  West  Chester 
Microscopical  and  Philosophical  Societies,  Lanets- 
t«r  IDeroscopical  Society,  and  the  opticians  and 
Scientists  of  Philadelphia.  I^etters  of  acceptance 
vers  read  from  many,  and  suitable  arrangements 
ordered  to  be  made  for  their  reception  and  the  en- 
tertainment of  the  visitors  from  a  distance.  The 
flodetj  having  adopted  the  plan  of  giving  annual 
rMeptioDS,  it  ii  sought  to  make  each  one  superior 
lo  the  last  In  every  respect,  and  it  id  expected  that 
&t  least  100  instruments  will  this  year  display  un- 
Md  wonders  to  the  guests  of  the  Society. 


As  usual,  the  exhibits  at  the  meeting  were  hand- 
some and  varied,  particularly  the  slides  of  ciystal- 
ized  metals,  gold,  silver,  chromium,  etc.,  exhibited 
by  A.  P.  Brown  and  H.  S.  Fortiner,  which  have  re- 
cently been  received  firom  A.  H.  Chester,  of  Hamil- 
ton College,  New  York,  by  whom  they  are  prepared. 
The  preparations  by  our  Society  are  of  such  a  high 
order  that  constant  demands  for  exchanges  result 
Ui  a  great  variety  of  objects  being  added  to  our  col- 
lections from  aU  parts  of  the  United  States.  We  re- 
joice in  the  prosperity  of  the  institution,  and  hope 
I  the  liberality  of  the  management  may  increase  the 
interest  already  awakened  in  scientific  pursuits  in 
our  dty. 

A  Soiree  was  held  April  15,  at  Association  HalL 
This  exhibition  exceeded  anything  of  a  similar  char- 
acter ever  given  in  Camden.  The  large  room  was 
set  with  tables,  upon  which  there  were  a  multitude 
of  lamps,  and  appropriately  distributed  among  them 
were  the  microscopes  of  the  members  and  their 
guests,  the  visiting  societies.  So  fiir  as  we  could 
ascertain  there  were  over  one  hundred  microscopes 
on  exhibition.  Many  of  them  of  the  costliest  kind 
and  latest  improvement,  the  total  value  of  whioh, 
with  their  accessory  apparatus,  could  not  have  been 
less  than  twenty  thousand  dollars.  At  eight  o'clock 
the  visitors  began  to  come  in,  and  soon  the  room 
was  filled  with  an  assemblage  of  the  best  citizens, 
bent  upon  enjoying  the  reveUtions  and  surprises  to 
be  seen  under  the  instruments.  Over  a  thousand 
persons  were  present  during  the  evening,  and  all 
were  delighted  and  astonished  at  the  display.  At 
,  nine  o'clock  the  Secretary,  Mr.  J.  L.  De  La  Cour, 
made  an  address  of  welcome  and  thanks  to  the 
visiting  societies  for  their  assistance  and  the  honor 
of  their  presence  on  the  occasion.  At  the  dose  of 
which  the  President,  Mr.  A.  P.  Brown,  in  a  few  well 
chosen  remarks,  presented  to  the  Secretary,  on 
behalf  of  the  members  of  the  Camden  Society,  fn 
elegant  gold  badge,  a  wreath  of  oak  leaves,  upon 
which  rests  a  minatnre  binocular  microscope,  as  a 
mark  of  the  appreciation  of  his  associates  for  his 
indefatigable  labors  and  zealous  efforts  for  the  pros- 
perity and  effidency  of  the  Sodety  since  its  organi- 
zation. The  recipient,  though  taken  by  surprise, 
gracefully  accepted  the  compliment  offered  him, 
and  in  suitable  remarks  returned  his  thanks,  at  the 
same  time  asserting  that  his  services  had  merited 
no  such  distinction  above  his  fellows. 

Among  the  distinguished  scientists  present  were 
Prof.  Samuel  Lockwood,  Secretary  of  the  N.  J.  State 
Microscopical  Sodety ;  Dr.  B.  S.  Eenderdine  and 
Dr.  J.  Gibbons  Hunt,  of  PhiUdelphia ;  and  Prof.  J. 
T.  Bothrock,  of  West  Chester,  and  others. 

The  West  Chester  Microscopical  Sodety  was  also 
present,  exhibited  eighteen  microscopes,  mainly 
Zentmayer*s,  and  made  a  fine  display. 

The  Camden  Bficrbscopical  Sodety  of  course  made 
a  fine   display,  both  in  number  of  instruments 
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(twentj-flve)  and  objects,  chiefly  of  their  own  pre- 
paration. A  list  of  these  has  been  ftmished  to  ns, 
but  want  of  space  precludes  Us  insertion. 

The  splendid  oases  of  s  ides  on  exhibition,  as  the 
work  of  A.  P.  Brown,  Prof.  0.  H.  Kain,  and  H.  8. 
Forliner,  were  much  admired,  and  showed  evidence 
of  great  profldenoy  in  the  preparation  and  monnt- 
ing  of  objects. 

Mr.  J.  8.  Oheyney,  of  Philadelphia,  not  being 
able  to  attend,  had  sent  a  donation  of  three  dozen 
slides  to  the  cabinet  of  the  Society,  which  are  also 
▼ery  perfect,  and  at  the  neit  regular  meeting  will 
be  formallj  presented. 

The  astonishing  progress  of  the  Society  is  due 
mainly  to  the  intelligence  and  zeal  of  its  members, 
added  to  efficient  management  on  the  part  of  its 
officers.  The  Second  Annual  Soiree  was  a  gratify- 
ing success,  and  the  citizens  of  Oamden  will  long 
have  cause  to  remember  the  delights  of  the  eyening. 


Mleroaooplcftl  8«otIoB — Aeademy  of  Natiuml 
0ol«ac«a,  Pbiladnlpbiii— In  a  lecture  on  "Histo- 
logical Studies,"  deliYcred  before  this  Society  on 
Monday  evening,  March  6th,  1880,  Dr.  Carl  Seiler 
spoke,  first,  of  the  leading  tissues  of  the  body,  as 
olassifiable  under  the  following  heads :  Epithelial, 
Connective,  Oontraotile  or  Muscular,  and  Nerve 
TiBBues. 

The  epithelial  he  divided  into  epithelium  and  en- 
dothelium; the  fbrmer  lining  surfhu»s  connected 
with  the  atmosphere,  as  the  mucous  membranes, 
glands,  ete.,  and  the  latter  lining  closed  cavities,  as 
the  blood  vessels,  serous  membranes,  etc. 

The  serous  tissues  are  the  hittdhvg  membranes 
of  the  body,  such  as  bone,  cartilage  and  fibrous 
tissues. 

Muscular  tissue  is  divided  into  striped  or  volun- 
tary, and  unstriped  or  involuntary ;  the  heart  being 
an^exoeption  to  the  rule,  its  fibres  being,  striated, 
and,  of  course,  its  action  involuntary,  except  to  a 
certain  extent  in  some  people  who  can  partiaJly  con- 
trol their  heaifs  action. 

Nerve  tissue  is  divided  into  ganglionic,  or  gene- 
rator of  nerve  force,  and  fibrile,  or  conductor  of 
nerve  force. 

In  addition  to  the  above,  the  blood  may  be  con- 
sidered as  a  fifth  class  of  tissue,  and  is  uniform  in 
its  characteristics. 

These  various  tissues  are  formed  of  cells,  and  are 
best  studied  in  the  fostus. 

In  foetal  structures,  or  in  the  white  blood  cor- 
puscle, we  find  the  cells  as  globular  masses,  filled 
with  granules  in  an  active  state  of  motion.  Heitz- 
mann  and  Klein  claim  that  each  of  these  gr&nules 
is  inclosed  in  a  mesh  of  fibres  within  the  cell,  but 
Dr.  Seiler  has  never  seen  this,  and  does  not  think  it 
has  been  demonstrated.  The  grannies  gradually 
collect  in  one  part  of  the  cell,  forming  the  nucleus, 
ind  a  portion  of  these  again  condense  still  fhrther, 


forming  the  nucleolus.  The  globule  or  cell  noir 
narrows,  and  throws  out  one  or  more  fibresor  tails ; 
if  these  fibrils  are  at  opposite  ends,  it  forms  the  bi- 
polar or  spindle  cell ;  if  they  are  numerous,  it  forms 
the  stellate  or  connective  tissue  cell.  In  fibroai 
tissue  the  cell  retains  its  spindle  shape. 

Each  special  class  of  cell  reproduces  only  itself, 
even  if  transplanted  among  other  classes  of  tiasae. 

The  existence  of  a  cell  wall  is  disputed. 

In  further  development,  the  nucleoli,  nuclei,  tod 
cell  Itself;  divide  into  twos,  fours,  eights,  etc, 
though  sometimes  a  little  irregularly,  into  threes, 
fives,  etc.  In  this  division  the  cells  occupy  more 
space,  and  press  upon  each  other,  giving  them 
various  shapes,  according  to  the  direction  of  the 
pressure. 

The  ganglionic  cell  is  stellate,  and  shows  the 
nucleolus,  which  the  areolar  tissue  cefl  usually  does 
not. 


Rochester  Mleroecoptcal  Society* — ^The  Apiil 
meeting  of  the  society  was  held  at  the  Free  Acad- 
emy on  the  evening  of  Monday,  the  12th,  the  presi- 
dent. Dr.  S.  A.  Lattimore,  presiding.  The  paper 
of  the  evening  was  read  by  Dr.  Blackham,  of  Dan- 
kirk,  on  **  Penetration  in  Objectives.'**  He  took  the 
field  in  favor  of  wide  angled  objectives  without  per- 
ceptible penetration.  He  said :  Penetration  is  the 
capacity  of  seeing  at  the  same  time  objects  in  dif- 
ferent planes  and  not  exactly  in  focus.  The  eye 
has  this  power.  One  well  known  miarosoopist  has 
said  that  if  he  had  an  objective  as  imperfect  as  tbe 
eye,  he  would  send  it  back  for  correction.  Bat 
penetration  is  less  an  evil  in  the  eye  than  in  an  ob- 
jective. With  the  eye  the  object  is  at  a  distance 
firom  the  lens,  and  the  image  that  is  formed  quite 
near,  so  that  the  images  of  objects  lying  in  different 
planes  of  unequal  distances  f^om  the  lens  may  be 
formed  practically  together.  In  the  microscope 
the  conditions  are  reversed,  the  object  being  near 
the  lens  and  the  image  at  a  distance,  so  that  pene- 
tration in  the  lens  must  produce  two  images,  which 
can  be  seen  at  the  same  time  only  by  being  con- 
fused, or  melted  together,  at  the  loss  of  definitiou. 
In  the  eye  the  spherical  aberration  is  corrected 
partly  by  the  natural  diaphragm  the  iris,  partly  by 
the  uniform  increase  of  density  and  refhusting  power 
flrom  the  periphery  to  the  centre  of  the  lens,  and 
partly  by  the  rapidity  with  which  the  eye  will 
change  its  adjustment  fh>m  objects  at  one  dis- 
tance to  those  of  another.  The  penetration  of 
the  eye  is  really  much  less  than  is  generally 
supposed,  as  will  be  shown  by  attempting  to 
read  at  the  same  time  two  Ihies  of  print  at 
shghtly  unequal  distances  from  the  eye.  As 
the  means  of  correction  are  less,  penetration  is  a 
greater  fault  in  an  objective  than  in  the  eye.    In 

*  Dr.  Blackham's  paper  will  appear  in  fuU  in  this  jotirral. 
as  &oon  as  the  neceiisary  engravings  can  be  prepared. 
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the  obJectiYe  the  effect  U  to  blend  the  view  of  the 
apperphuie  with  that  of  the  lower  and  produce  an 
tpeannoe  which  hag  no  oorrefpondenoe  in  reality. 
What  is  needed  in  an  objeotlve  is  definition,  or  the 
power  of  making  clear  and  diatinot  the  details  of 
stroctore.  Work  has  been  done  with  a  wide  angled 
1-8  obJectiYe  without  penetration  which  a  narrow 
uigled  1-50  had  fiuled  to  accomplish. 

In  answer  to  a  question  by  Eer.  Myron  Adams, 
Dr.  Blackham  stated  that  the  lower  the  power  the 
more  penetration  was  allowable ;  that  a  S-inoh  ob- 
jecttre  might  have  three  times  as  mnch  as  a  1-inoh, 
hot  that  in  high  powers  any  perceptible  penetra- 
tion was  in  his  opinion  a  defect, 

Ihr.  Kyder  followed  in  a  few  remarks,  faroriog 
wide  angled  objectives  without  penetration.  He 
stated  that  as  he  understood  it,  the  function  of  the 
fuying  density  of  the  orystaUine  lens  was  to  pro. 
<tiioe  a  higher  degree  of  refractive  power  than  would 
he  produced  by  a  lens  of  uniform  density  equal  to 
that  of  the  densest  portion  as  it  is,  and  that  he 
WAS  yet  in  doubt  as  to  its  effect  in  correcting  spheri- 
cal aberration.  Dr.  Blackham  cited  John  W.  Draper 
and  others  as  authority  for  his  position. 

Dr.  Forbes  spoke  briefly  upon  the  difference  be- 
tween view  lenses  and  portrait  lenses  for  photo- 
graphy. 

Vi.  Fisher  asked  if  there  was  a  gain  in  wide  an- 
gled objectives  when  a  diaphragm  was  used  in  the 
tube  of  the  instrument. 

Dr.  Blackham  answered  that  as  this  referred  only 
to  binocular  instruments,  which  he  considered  an 
abaurdity  in  microscopy,  he  did  not  consider  it  in 
hia  discussion. 

The  president  announced  that  Dr.  J.  T.  Brownell, 
of  Lyons,  would  probably  read  a  paper  at  the  May 
meeting.  The  sodety  dedded  to  hold  a  soiree  in 
June  similar  to  the  one  given  last  year.  In  response 
to  an  invitaton  lh>m  the  chair,  Professor  Kellicott, 
of  the  Buffelo  Normal  School  and  Mr.  FeU,  president 
of  the  Buffalo  Microscopical  Society,  addressed  the 
meeting,  followed  by  Mr.  Smith,  a  visiting  memt>er 
from  Bnfliaio. 

The  following  gentlemen  were  elected  members 
of  the  Bodety ;  Messrs.  0.  D.  Kiehel,  J.  L.  Angle,  J. 
W.  Gobs,  W.  H.  Osgood  and  Dr.  W.  0.  Monroe. 

The  following  objects  were  then  exhibited  :  By 
Bobert  Bunker— Ely  tron  of  cupes  eapatata  ;  scales 
otfianoaa  belada  ;  elytron  of  eJUonius  seric€\t9.  By 
Adelbert  Oronise— Aphis  from  dandelion  ;  pollen  of 
fibutUon  ;  elytron  of  eyphtis  vanhoffeni.  By  C.  H. 
Clark—Artifldal  production  of  crystsline  formation 
of  snow. 


WeUeslejr  GoUef^e  MlevMcopleitl  Soelet j.^ 

The  regular  meeting  was  held  Monday  evening, 
April  as,  the  president,  Miss  Hayes,  in  the  chair, 
and  several  guests  presMit.  After  the  reading  of 
the  secretary's  report,  the  Society  passed  a  vote  of 


thanks  to  Dr.  C.  £.  West,  of  Brooklyn,  for  the  loan 
of  some  fine  slides.  Miss  Kitchell  read  a  paper  on 
/'Bock  Sections,"  giving  the  method  of  preparing 
them,  the  different  kinds  which  come  into  the  mar- 
ket, the  advantages  of  microscopical  investigation 
of  rocks,  the  varieties  of  indusions,  and  illustrating 
by  blackboard  drawings,  liquid  and  other  cavities. 
Sections  of  simple  minerals  and  of  crystallized  rocks 
which  showed  the  various  peculiarities  of  structure, 
with  the  polarizer  gave  a  brilliant  effect  upon  the 
screen.  Under  the  microscopes  were  exhibited  the 
slides  loaned  by  Dr.  West,  consisting  of  several  of  Dr. 
Thiersch's  iojeeted  tissues,  one  of  Dr.  Watt's  slides 
of  gold  crystallized  by  galvanic  action,  and  crystals 
of  silver  and  tin.  A  collection  of  slides  of  Lepidop- 
tera  prepared^  by  Misses  Waterman  and  Whitney 
were  Tcry  beautiftiL  Miss  Oummings  exhibited  a 
Protococcus  reproducing  itself  by  division,  and 
several  specimens  of  fresh  water  alge. 

M.  TinaiNiA  Smith,  Oor.  Seo. 


BUeroseopleal    Society    of  Idverpool*— The 

Fourth  Meeting  of  the  Twelfth  Session  of  this  so- 
ciety was  hdd  at  the  Boyal  Institution  on  Friday 
evening,  April  2nd,  1880,  Dr.  Hicks,  President,  in 
the  chair.  The  Hon.  Secretary  announced  some 
valuable  donations  of  books  and  slides.  Mr.  Phillip 
Holland,  F.O.S.,  Southport,  was  elected  a  member 
of  the  society,  and  Mr.  A.  C.  Oole,  of  London,  an 
honorary  member.  Mr.  I.  0.  Thompson,  (Hon. 
Secretary),  exhibited  a  very  dmple  but  effective 
form  of  aquatic  trough,  adapted  for  infusoria  and 
other  minute  living  objects,  the  ends  beiog  of  any 
desired  depth,  of  thin  pieces  of  glass,  and  cemented 
upon  an  ordinary  8x1  slip,  the  cover  resting  upon 
these  ends  and  kept  in  position  by  capillary  attrac- 
tion. He  also  called  the  attention  of  microscopists 
to  a  new  and  excellently  illustrated  work,  entitled 
"The  Bidogical  Atlas,"  edited  by  Messrs  McAlpine, 
of  Edinburgh,  which  comprised  a  course  of  Biologi- 
cal study  fnm  the  very  lowest  to  the  higher  forms 
of  animal  and  vegetable  organisms. 

Mr.  Butterworth,  of  Oldham,  read  a  paper  en- 
titled "A  short  History  of  the  Discovery  of  the  Fos- 
sil Plants  of  the  Lancashire  and  Yorkshire  Ck>al 
Fields,**  illustrated  by  sections  and  photographs  by 
the  aid  of  the  limelight. 

Mr.  Butterworth  sUted  that  he  had  studied  the 
richest  localitiesin  the  Oldham  and  HaUfax  districts 
for  upwards  of  twenty  years,  and  exhibited  number  n 
of  coal  sections  preparad  from  specimens  thus  ob 
tained.  In  some  of  them  the  stomata  and  otlier 
parts  of  plant  structure  were  dearly  visible  uoder 
the  liigher  powers  of  the  mieroeoope.  A  discusdon 
followed,  in  which  the  Bev.  H.  H.  Higgins,  Mr. 
Morton,  Dr.  Symes,  etc.,  took  part.  A  hearty  vote 
of  thanks  was  accorded  to  the  lecturer.  The  meet- 
ing concluded  with  the  usual  microscopical  conver- 
sazione. 
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GrlAtli    Clnb   of   MlenMWopy    (Detroit) • — 

This  Club  held  a  loiree  on  the  eyening  of  April  8  th. 
The  attendance  wag  yery  large,  and  the  meeting 
was  a  BuooeM  every  way.  Microscopes,  little  and 
large,  monocular  and  binoenlar,  American,  imported, 
of  many  patterns,  oocnpied  tables  about  the  room, 
each  exhibitor  keeping.wateh  and  ward  oyer  the  in- 
stmments  under  his  immediate  charge,  and  answer- 
ing questions  propounded.  The  objects  exhibited 
were  well  selected  for  such  an  entertainment.  There 
were  not  many  requiring  an  extensiye  knowledge  of 
teohnicaUties,  but  all  were  interesting,  and  many 
Tery  beautif  uL  The  exhibits  of  adulterations  in  food 
attracted  much  attention,  as  did  the  specimens  of 
sour  buckwheat  batter,  enliyened  by  the  presence 
of  eels,  and  other  objects  of  a  similar  character. 
President  £.  W.  Wetmore,  Secretary  W.  H.  Brearl^, 
and  Treasurer  B.  N.  Beynoids,  of  the  Olub,  were  all 
about  the  room,  explaining  and  generally  superin- 
tending matters.  Each  exhibitor  was  thoroughly 
fiunillar  with  his  own  display,  and  this  of  course  en- 
hanced the  pleasure  of  all  concerned.  As  a  whole 
there  neyer  has  been  anything  of  the  kint  to  equal 
it  in  the  city,  and  probably  not  in  this  portion  of  the 
country,  So  well  pleased  are  the  members  of  the 
dub  with  their  success  on  this  occasion,  that  it  is 
quite  probable  a  similar  soiree  will  be  held  at  some 
time  in  the  near  foture,  probably  in  June,  under  the 
same  auspices. 

There  were  85  exhibitors  in  attendance,  haying 
60  microscopes.  More  than  100  objects  were  ex- 
hibited. A  detailed  description  of  each  would  fill  a 
moderate  sized  yolume.  It  does  not  need  to  be 
Bsid,  howeyer,  that  those  present  on  this  occasion 
had  a  glimpse  of  the  things  that  exist  in  a  world 
which  to  the  majority  of  people  is  a  sealed  book. 

At  the  Begular  Meeting,  April  27,  the  fascination 
of  microscopical  study  was  well  illustrated  by  the 
demonstrations  of  Prof.  Ghas.  H.  BtoweU,  of  Michi- 
gan Uniyersity.  Demonstration  number  one  was 
upon  epithelial  cells,  which  he  produced  f^om  the 
side  and  roof  of  his  mouth  with  a  **  poetical "  moye- 
ment  of  the  tongue,  and  deposited  upon  a  glass 
slide,  to  all  sppearanoe,  a  drop  of  saliya.  Skimming 
the  air  bubbles  from  the  top  with  a  pin,  and  remov- 
ing the  surplus  saliva  with  a  piece  of  blotting  paper, 
he  added  a  drop  of  staining  fluid  to  better  define 
the  cells,  and  placing  it  under  a  microscope  exhibited 
a  multitude  of  thin,  transparent  scales,  each  about 
one  five-hundredth  of  an  inch  in  diameter,  and  con- 
taining a  nucleus  in  the  center.  This  he  asserted 
was  the  form  in  which  a  large  part  of  all  bodies 
wasted,  bemg  thrown  off  through  perspiration  con- 
stantly. Demonstration  number  two  was  of  gland- 
ular epithehal  cells,  from  the  scrapings  of  the  liver 
of  an  ox,  much  smsller,  but  similar  in  some  respects 
to  those  previously  shown.  Demonstration  number 
three  was  of  cells  from  the  mucous  membrane  of 
the  roof  of  a  frog's  mouth,  which  exhibited  the  ex- 


traordinary action  of  the  cilia.  These  cells  were 
fringed  with  hair-like  protuberances,  styled  cilia, 
that  moved  with  great  activity  and  regularity,  and 
seemed  endowed  with  separate  organic  life  and  in- 
telligenoe.  The  professor  asserted  that  these  cells 
were  very  common  in  the  human  body,  noticeably 
in  the  bronchial  tubes,  where  the  dUa,  moying 
always  in  one  direction,  were  active  in  throwing  off 
foreign  substances  injiuious  to  health.  Demoostra- 
tion  number  four  was  of  the  circulation  of  blood  in 
the  feet  of  several  frogs,  rendered  Insensible  by  an 
injection  of  woorara. 

One  of  the'most  notioeable  features  of  the  evening 
was  the  exhibition  and  use  of  20  Ann  Arbor  frogs > 
which  the  professor  brought  with  him  as  scientific 
curiosities,  stating  that  they  were  a  distinct  vsrietj 
peculiar  to  Ann  Arbor,  and  of  great  rarity,  possess- 
ing a  most  curious  and  interesting  resemblance  to 
the  human  body  in  one  or  two  respects.  Apologiz- 
ing to  the  ladies  present  for  so  doing,  the  professor 
gathered  the  80  gentlemen  present  at  one  side  of 
the  room  and  exhibited  the  distinguishing  charao- 
teristics  to  them.  Hereafter  the  Olub  will  hold 
weekly  meetings  on  Tuesday  evenings,  in  the  mu- 
seum of  the  Female  Seminary,  84  Fort  Street,  west. 
Dr.  O.  W.  Owen  will  give  a  demonstration  on  the 
adulterations  in  artides  of  food.  May  11. 


Subscribers  who  hf  ve  a  surplus  of  interesting  mi- 
croscopio  material  or  objects  in  any  department  of 
natural  sdence,  wnioh  tn^  wish  to  exdisjige,  may 
announce  it,  wi^out  charge,  in  this  column.  The 
following  rues  must  be  observed:  1.  The  pririlese 
of  announdng  an  exchange  is  confined  to  sod- 
soribers.  2.  Ezoranoeb  only  will  be  admitted. 
Sales  and  purchases  for  cash  must  be  rdegated 
to  the  advertising  department.  8.  Each  exohanee 
will  be  limited  to  three  lines,  and  must  be  legibly 
written  on  a  separate  slip  of  paper  (not  embodied 
in  a  letter).    Be  oarefm  about  the  address. 

Pleurodgmas  and  many  other  diatoms,  marine 
algiB,  and  much  miscellaneous  material,  in  exchange 
for  good  mounted  objects ;  correspondenoe  Inyited. 
M.  B.  Booth,  Longmeadow,  Mass. 

Well-mounted  s-ides  of  human  pathdogical  «>ed- 
mens,  viz.:  Sarcoma,  cardnoma^  fibroma,  andejsi- 
thelioma,  several  varieties  of  each,  also  lung  in 
pneumonia,  kidney  in  Briffht's  disease,  for  other 
well-mounted  patnological  or  histological  slides; 
send  for  list.  Henry  Froehling,  09  N.  Oharles 
Street,  Baltimore,  Md. 

In  whole  or  part  exchange  for  an  objective,  about 
l-6tb,  I  offer  11  vols.,  unbound,  of  "The  Nation," 
1871,  and  Julv  1872,  Dec.  1876.     Bev.  F.  Kurd, 
'Laingsburg,  Mich. 

wan  exchange  selected  named  diatoms  for  well- 
mounted  histological,  pathological,  and  anatomical 
preparations ;  state  wnat  you  have  and  terms  of 
exchange ;  my  preparations  all  good.  W.  W.  Biner, 
Greene,  Iowa. 

Wanted,  in  exchange  for  books  on  the  microscope, 
Schimper's  "Synopsis  Mnscorum  Europffioram." 
and  Berkeley's  "  Handbook  of  British  Mosses."  A. 
0.  Stokes,  Irenton,  N.  J. 
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Fresh-water  Sponges. 


PONGE,  is  the 
familiar  name  of  the 
family  of  the  SpoDg- 
iadffi  or  Poriferee. 
The  family  is  di- 
vided into  three 
genera^  which  are 
named  respectiyely 
from  the  substance 
which  makes  up  the 
skeleton.  They  are 
called  keratose  or 
bomy,  siliceous  and  calcareous.  All  are 
aquatic  and  most  of  them  marine.  Only 
a  comparatiyely  few  species,  and  these 
all  siliceous,  are  known  to  grow  in  fresh 
water.  These  are  called  Spongilladse, 
and  the  discussion  of  them  forms  the 
subject  of  this  paper.  The  sponges 
offered  for  sale  in  our  stores  are  simply 
the  homy  fibrous  skeletons  of  the  first 
genua,  and  are  the  only  portion  of  all  the 
SpongiadsB  that  have  any  commercial 
value.  These  may  be  found  to  some  ex- 
tent in  most  parts  of  the  wodd,  increas- 
ing in  size  and  number  as  we  ap- 
proach the  tropica  They  are  found 
in  depths  yarying  fton^  tide^w&ter  tQ 


many  fathoms  below  The  skeletons  of 
siliceous  sponges  consist  of  a  net-work 
of  siliceous  spicula,  which,  hke  the  horny 
frame-work  of  the  keratose,  is  for  the 
purpose  of  sustaining  and  holding  to- 
gether the  various  parts  of  the  organismi 
which  would  otherwise  be  too  weak  and 
fragile  to  perform  the  functions  of  a 
living  being.  The  calcareous  sponges 
are  the  smallest,  and  perhaps  the  most 
insignificant  of  the  three  divisions,  and 
are  considered  much  the  simplest  in 
their  ^tructura  They  are  found  in  small 
white  patches  on  stones  and  stems  of 
sea  weeds,  mostly  in  salt  water  ponds 
and  bays  along  the  sea  shore.  The 
spicula  of  these  are  composed  of  carbon- 
ate of  lime.  Their  shape  is  not  symetri- 
cal  like  the  siliceous  spicula,  but  they 
are  irregularly  spined  masses  resembling 
somewhat  the  spicula  of  Gorgonia. 

Soon  after  I  commenced  the  examina- 
tion of  Niagara  water  with  the  micro- 
scope, I  found  certain  little  fusifoim 
sharp-{)ointed  bodies  slightly  curved  and 
perfectly  transparent.  Sometimes  they- 
were  in  groups  of  from  three  to  eight. 
Sometimes  they  were  spined,  and  knotted 
with  small  wart-hke  excresences;  at  other 
times  they  were  plain,  and  smooth  as  a 
polished  needle.  These  I  found  to  be 
the  spicula  of  the  Spongilladse,  and  their 
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presence  in  the  water  was  evidence  that 
the  sponge  existed  somewhere  in  the 
river,  and  probably  in  many  parts  of  the 
lake,  although  none  were  found  till 
quite  late  in  the  fall  of  last  year.  SDice- 
ous  spicula  are  found  also  in  many  varie- 
ties of  marine  sponge,  even  where  the 
main  skeleton  is  keratode.  They  vary 
much  in  size,  shape  and  charact<3r. 
Some  are  needle-shaped;  some  are  bent 
at  the  ends;  others  radiate  in  three  di- 
rections; others  are  quadriradiate;  others 
multiradiate  even  up  to  ten  rays.  Some 
are  bicurvate-anchorate,  and  present  an 
appearance  somewhat  resembling  the 
anchor-shaped  spiculum  from  the  skin 
of  the  well  known  Synapta.  The  office 
they  perform  in  the  growth  of  the  sponge, 
as  well  as  their  origin,  has  been,  and 
still  is,  a  subject  of  great  interest  to  the 
student,  and  great  diversity  of  ideas  have 
been  advanced  with  regard  to  them. 
Some  authors  have  described  them  as 
being  ciystalline  and  of  an  angular  figure, 
and  have,  therefore,  considered  them 
analagous  to  the  raphides  in  plants. 
Some  have  said  they  might  originate 
from  a  transformations  of  cells  in  one 
stage  of  the  sponge  life;  but  this  is  de- 
nied by  others.  They  appear  to  be  the 
result  of  a  process  of  secretion  similar  to 
what  we  know  to  be  going  on  in  many 
ftm'mala  and  plants.  Undoubtedly  the 
siliceous  framework  of  the  diatom  is  the 
result  of  the  same  process.  Spicula  have 
in  the  keratose,  as  well  as  in  the  silice- 
ous, certain  definite  positions  to  occupy 
and  certain  offices  to  fill  in  the  economy 
of  the  organism.  Some  are  pecuUar  to 
the  crust,  and  may  be  felt  protruding 
through  the  upper  surface;  others  are 
peculiar  to  the  sarcode;  others  to  the 
margins  of  the  large  canals  and  to  the 
fibrous  network  of  the  skeleton.  A  very 
interesting  variety  of  small  spicula  be- 


longmg  almost,  if  not  entirely,  to  certain 
large  seed-like  bodies,  improperly  called 
genunules,  are  worthy  of  our  closest  at- 
tention, and  we  shall  speak  of  them  far- 
ther in  the  proper  plac^  The  spicula, 
although  sufficiently  siliceous  to  with- 
stand  the  action  of  strong  acid,  are  not 
composed  entirely  of  silica.  They  do 
not  polarize,  being  in  this  respect  like 
the  Diatomacese. 

Sponges  of  any  kind  are  difiGlcult  to 
keep  alive;  especially  those  parts  of 
them  which  throw  light  on  their  life 
history.  When  broken  from  their  rest- 
ing places  and  stored  in  still  water,  the 
gelatinous  mass  which  envelops  tlie 
whole  sponge  becomes  very  offensive  by 
decomposition,  and  leaves  only  the  skele- 
ton and  a  few  other  parts  in  an  organized 
form. 

Let  us  now  proceed  to  examine  more 
particularly  the  parts  of  a  specimen  of 
Spongilla  as  they  present  themselves 
under  the  microscope.  For  this  pur- 
pose, we  place  a  section  under  a  low 
power.  The  first  thing  that  we  notice  is 
a  rather  beautifully  netted  frame  work  of 
siliceous  spicula  woven  together,  being 
lapped  near  the  ends  at  an  oblique  an- 
gle and  held  in  place  by  some  '  means 
which  is  not  very  well  understood,  and 
about  which  there  has  been  some  dis- 
cussion. 

Besides  this  framework,  we  find  a 
mass  of  gelatinous  matter  having  some- 
thing of  a  fleshy  appearance.  It  is  in 
reality  the  sponge  flesh.  It  fills  up  the 
meshes  of  the  network,  and  appears  to 
be  sufficient  to  hold  the  spicula  in  place. 
In  some  species  of  Halichondria  there  is 
said  to  be  a  sort  of  homy  substance 
mixed  in  with  sponge  flesh  in  some  way, 
so  that  the  spicula  are  held  together  by 
that.  I  have  one  or  two  mounted  speci- 
mens of  a  sponge  taken  from  an  oyster 
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constricted  at  the  opening.  The  striking 
of  the  flagella  is  most  likely  uniform  and 
simultaneons,  like  the  action  of  the  cilia 
by  which  Volvox  ia  propelled.  The  Rev. 
Samuel  Lockwood  speaking  of  this  re- 
markable and  beautiful  phenomenon 
says,  "Now  if  we  could  peep  into  the 
privacy  of  that  chamber,  with  its  walls  of 
living  atoms,  without  making  any  dis- 
turbance, we  should  find  every  cell  lash- 
ing its  cilium  with  great  vigor,  and  all  in 
such  harmony  of  accord  that  it  would 
seem  like, 

*  Beating  time.  time.  time. 
In  a  sort  of  Runic  rhyme.' " 

He  says  fuither,  "  The  result  of  this 
downward  beating  of  the  ciha  from  a 
myriad  of  cells  is  the  impulsion  of  pass- 
ing water  through  the  ramifactions  lead- 
ing to  the  oscula.  Thus  the  running  of 
the  water  is  the  sponge's  ancient  Bunic 
rhyme."  To  see  anything  of  this  we  need 
a  living  specimen,  and  the  highest  and 
best  manipulation  of  the  microscope. 
The  ampuUaoeous  sacs,  the  channels,  and 
the  cilia  of  the  monad  (motionless  of 
course)  may  be  seen  in  situ  by  taking 
sections  of  a  fresh  specimen  which  has 
been  preserved  in  alcohol  and  imbedded 
in  parafine. 

In  our  examination  of  the  specimen) 
we  next  meet  with  the  so-called  gem- 
mules  or  seed-cases,  which  are  large 
round  or  oblong  bodies  about  .02  inch 
in  diameter,  lying  mostly  in  the  lower 
layers  of  the  spongilla.  They  are  said  to 
be  more  common  in  autumn,  though  not 
strictly  confined  to  that  season.  They 
are  thought  to  contain  a  quantity  of 
sponge  particles  that  have  become  en- 
cysted and  are  set  apart  for  the  winter. 
These  bodies  have  been  called  by  many 
names  by  di£ferent  writers,  such  as  gem- 
mules,  seed  cases,  capsules,  ova,  winter- 


shell,  the  spioula  of  which  are  held  by 
some  substance  that  does  not  yield 
readily  to  the  action  of  acid.  The  gela- 
tinous substance  above  described  con- 
stitutes the  living  body  of  the  sponge. 
Twenty-five  or  thirty  years  ago,  Dujardin, 
for  the  want  of  a  better  word,  gave  it 
the  name  of  sarcode,  and  all  subsequent 
observers  have  concurred.  This  sarcode 
fills  the  meshes  of  the  net,  as  we  have 
said,  whether  the  framework  is  made 
up  of  horn,  or  silica,  or  lime. 

When  we  say  that  the  meshes  are  filled 
up,  it  must  not  be  understood  that  the 
mass  is  solid.  There  are  numerous 
channels  and  chambers  for  both  the  in- 
gress and  egress  of  currents  of  water 
which  are  required  to  convey  food  and 
oxygen  through  the  organism.  Some  of 
these  channels  are  required  to  carry  off 
all  excreta  and  rejected  matter.  The  in- 
lets and  outlets  of  these  channels  are 
called  the  pores  of  the  sponge,  and  form 
one  of  its  most  distinct  characteristics,  so 
that  the  name  Poriferse  has  been  given 
to  the  whole  family.  There  are  small 
pores  in  great  abundance  for  the  admis- 
sion of  streams  of  water  and  food,  and 
a  fewer  number  of  large  holes,  called  os- 
cula, which  are  the  outlets  for  all  that 
enters  by  the  pores  except  the  food  as- 
similated. 

The  passage  ways  inside  the  mass  are 
lined  with  myriads  of  ciliate  or  flagellate 
monads,  which  are  constantlv  in  motion 
strikiDg  the  water,  it  is  thought,  always 
in  the  same  direction  with  their  flagella. 
These  are  the  motile  power  of  the  con- 
stant stream  of  water  in  and  out  of  the 
channels.  The  chambers  in  the  body  of 
the  sponge  or  spongilla  are  called  am- 
pnllse  or  ampullaceous  sacs.  These  are 
lined  with  the  same  living  motors  as  those 
occupying  the  channels.  The  sacs  are 
nearly  round  in  figure,  and  are  much 
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buds,  and  oTaria.*  laeberkahn  noticed 
four  kinds  of  these  oTAxia,  chaiaoterized 
fospectively  by  their  cases  or  shells. 
First,  those  with  smooth  cases.  Second, 
those  with  stellate  amphidiscs.  Third, 
those  with  discs  in  which  the  discoid  ex- 
tremities are  entire  and  not  stellate. 
Fourth,  those  whose  cases,  instead  of 
amphidiscs,  have  minnte,  usually  slightly 
enrred,  siliceous  spicula.  S.  Fluviatilis 
would  be  included  in  the  second,  of  these 
divisions,  and  in  the  last  all  S.  Lacustria 
Mr.  Dawson  of  Montreal,  in  a  paper  on 
the  Si)ongillsB  of  Canada,  says  he  con- 
siders S.  Fluviatilis  and  S.  Lacustris  as 
belonging  to  twa  distinct  types.  He  fur- 
ther says,  "  It  has  been  found,  on  extend- 
ing the  knowledge  of  the  genus,  that  all 
new  forms  naturally  fail  into  one  of  these. 
In  the  first  series  are  included  those 
spongillas  in  which  the  gemmule  or  re- 
productive capsule  is  built  up  of  birotulate 
spicula  placed  side  by  side  and  arranged 
with  their  axes  radially.  In  S.  Lacustiis 
the  capsules  are  more  leathery,  but 
covered,  when  mature,  with  straight  or 
curved  spicula  arranged  at  right  angles 
to  the  radial  lines.''  The  Micrographic 
Dictionary  speaks  of  these  capsules  as, 
*^  Exceedingly  small  bodies  called  seeds 
or  gemmules,  which  are  spheroidal  and 
have  an  opening  at  one  point"  Now  the 
term  "  exceedingly  small "  scarcely  ap- 
plies to  these  bodies.  As  a  microscopist, 
studying  the  minute  anatomy  of  an  ob- 
ject, I  would  call  them  large  bodies,  and 
the  query  comes  to  my  mind  as  to 
whether  the  writer  of  the  article  had  not 
some  idea  in  his  mind  of  the  true  gem- 
mule,  which  is  really  a  small  body.  Car- 
penter, in  his  edition  of  1856,  in  speak- 
ing of  the  true  gemmule,  makes  use  of 


this  language,  "  With  regard  to  the  re- 
production of  sponges,  multiplication  by 
gemmation  is  effected  by  detachment  of 
minute  globular  particles  of  sarcode  from 
the  interior  of  the  canals,  where  they 
sprout  forth,  as  little  protuberances 
whose  footstalks  gradually  become  nar- 
rower and  narrower,  until  they  give  way 
altogether.  These  gemmules,  like  the 
zoospores  of  algee,  possess  cilia,  and,  is- 
suing forth  from  the  vents,  transport 
themselves  to  distant  localities,  where 
they  lay  the  foundation  of  new  fabrics." 
He  further  says,  "  According  to  Huxley, 
a  true  sexual  generation  takes  place,  as 
might  be  anticipated,  both  ova  and  sperm- 
cells  being  imbedded  in  the  substance 
of  the  sponge.  The  bodies  distinguished 
as  capsules,  which  are  larger  than-  the 
gemmules,  and  have  their  investment 
strengthened  with  siliceous  spicula  vexy 
regularly  disposed,  are,  probably,  the  re^ 
suit  of  this  operation."  In  Zoology,  a 
gemmule  is  an  embryo  of  a  radiated  ani- 
mal at  that  stage  when  it  resembles  a 
ciliated  monad,  and  therefore  is  not  the 
large  seedcase  or  ovarium  which  has 
been  called  by  that  name.  The  ovaries 
have  an  opening  or  foramen  which  may 
be  seen  with  a  low  power.  In  one  variety 
which  we  have  found  in  the  river,  it  is 
simply  a  roimd  hole  with  edges  well 
rounded  off;  in  another  it  has  a  long  tube 
terminating  with  five  finger-like  pro- 
cesses From  these  openings,  at  the 
proper  season,  the  contents  of  the  case 
issue  forth  in  the  form  of  sponge  cells, 
ova  or  monads.  Mr.  Fullager,  of  Eng- 
land, states  in  a  recent  number  of 
Science  Oossip,  that  he  had  in  a  vase,  S. 
Fluviatilis,  which  grew  long  enough  to 
perfect  the  oTaria  and  then  died.    At  the 


•  When  we  remember  how  little  was  known  of  retorn  of  the  season,  he  was  agreeably 

the  sponse  till  within  a  Tery  few  years,  we  must  anmrisA<i  ijn   i\nt\    fhn   nvM-ia   arkrin mnrr 
Sot  be  ^rprised  at  the  irregularity  of  nomencla:  Su^T^sea  lo   nna    tne   ovana   spnngmg 

into  life.    One  that  had  attached  itself 


tare  in  the  many  writers  who  have  expressed 
themselves  on  the  subject 
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to  a  piece  of  weed,  he  succeeded  in  re- 
moTing  to  near  the  surface  of  the  water, 
BO  that  he  could  examine  its  growth  with 
apockei^  lens.  As  it  grew,  he  was  in- 
terested in  watching  the  incurrent  and 
excurrent  through  the  pores  and  oscula. 
He  has  seen  small  poiidons  of  the  sarcode 
separated  from  the  growixig  new  sponge, 
and,  in  an  amoeboid  fashion  and  form, 
moTC  slowly  away  from  it  and  settle 
down  at  a  distance  from  the  ovarium  out 
of  which,  no  doubt,  they  originally  came, 
and  has  seen  them  growing  into  inde- 
pendent sponges  with  their  oscula  ex- 
tended, from  which  the  excurrent  was 
Been  to  flow  as  from  the  larger  sponges. 
He  says,  "  I  have  observed  some  very 
small  bodies  of  sarcode,  somewhat  ir- 
regnlar  in  form,  and  throwing  out  spines 
Bunilar  to  Actinophrys  soL""*" 

Two  very  neat  illustrations  accompany 
&fr.  Fullager's  paper.  The  small  spicula 
of  the  ovaria,  to  which  reference  has 
been  made,  are  birotulate.  They  re- 
semble two  toothed  wheels  joined  by  an 
axle.  In  the  slides  which  I  have  pre- 
pared you  will  notice  that  the  ovaria  in 
some  collapse  when  mounted.  The  up- 
per side  sinks  down  and  becomes  hollow. 
In  these  hollows,  the  foraminifera^  in 
some  may  be  seen,  and,  surrounding 
most  of  the  ovaria,  may  be  seen  the  bi- 
rotolates  in  great  abundance.  A  quo- 
tation from  Bowerbank,  will  direct  you)* 
attention  more  closely  to  one  or  two 
points  on  which  the  specimens  throw 
some  light  In  speaking  of  the  birotu- 
lates,  he  says,  "  They  are  packed  very 
closely  together,  their  shafts  being  in 
lines  radiating  from  the  centre  of  the 
ovarium  to  the  circumference;  the  distal 

*  I  should  not  have  mentioned  this  last  item, 
but  for  the  far^  that  I  have  a  few  of  the  OTaria  in 
a  bottle  standing  in  a  Hsrht  warm  window.  On 
Qxamininfr  one  of  them  a  few  days  ago,  I  was  sur- 
prised to  find  several  bodies  quite  similar  to  the 
ova.  and  gnite  a  number  of  tne  Actinophrys  sol 
at  PTOry  dip  of  the  pipette. 


rotulsB  supporting  the  outer  surface  of 
the  wall,  while  the  proximal  rotulse  sup- 
port the  inner  one."  He  says  further, 
''Carter,  in  his  paper  on  fresh  water 
sponges  in  the  Island  of  Bombay,  in  de- 
scribing the  birotulate  spicula,  S.  Meyeni 
and  S.  Plumosa,  species  with  ovaries 
very  similar  to  those  of  S.  Fluviatilis, 
states  that  the  spaces  between  the  ro- 
tulsB  are  filled  up  with  a  white  siliceous 
or  amorphous  matter,  which  keeps  them 
in  position."  Bowerbank  says  he  was 
indebted  to  the  kindness  and  Uberality 
of  the  author,  Carter,  for  specimens  of  the 
species,  and  subjected  them  to  the  action 
of  hot  nitric  acid,  but  has  never  suc- 
ceeded in  finding  any  intervening  sihce- 
ous  matter.  "Nor  have  I,'*  he  says, 
''found  any  such  cementing  material  in 
any  other  similarly  constructed  spong- 
ilia."  The  specimens  before  you  plainly 
show  what  Carter  refers  to,  except  that 
the  white  amorphous  matter  is  of  a 
brownish  color,  and  is,  as  it  appeal's  to 
me,  a  deposit  of  lime  instead  of  silica,  and 
is  easily  removed  by  the  application  of 
hot  strong  add.  I  find  it  v6ry  difficult 
to  determine  the  character  of  the  wall  of 
the  ovaria.  Having  subjected  a  frag- 
ment of  sponge  containing  some  of  them 
to  the  action  of  hot  nitric  add  for  a  short 
time,  I  applied  sufficient  force  to  the 
slide  in  mounting  to  crush  the  ovaria. 
As  a  result,  I  find  that  in  some  instances 
a  portion  of  the  case  is  broken  off  and 
sHpped  forward,  so  that  a  sectional  view 
of  the  wall  is  presented  with  the  birotu- 
lates  in  situ.  In  this  sectional  view,  the 
proximal  rotulae  appear  not  to  indude 
the  inner  surface  of  the  wall;  that  is, 
they  do  not  go  through  and  sustain  this 
surface.  Yet  if  we  focus  down  a  little, 
using  not  less  than  a  half  inch  objective, 
we  find  that  the  rotulae  are  plainly  visible 
in  the  concavity  of  the  empty  ova  case. 
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I  cannot  account  for  this  unless  the  acid 
has  taken  away  a  portion  of  the  inner 
surface  of  the  wall,  and  laid  bare  the  ro- 
tulsB.  In  a  dififerent  part  of  the  same 
object,  what  might  be  taken  to  be  an- 
other thin  wall  presents  itself,  and,  at  one 
time  during  my  investigation,  I  sup- 
posed there  really  were  two  walls.  Fur- 
ther observation  showed  that  the  mem- 
brane giving  the  above  appearance  is 
that  which  performs  the  office  of  placenta 
to  the  contents  of  the  ovarium.  In  one 
or  two  ovaria  on  the  shdes  prepared, 
these  membranes  have  slipped  out,  car- 
xying  with  them  a  few  of  the  spicula. 

I  am  not  aware  that  there  is  now  any 
doubt  among  naturalists  as  to  the  title 
of  all  the  Spongiadse  to  a  place  in  the 
animal  kingdom.  The  difficulty  has 
been,  and  still  is,  where  to  place  them  in 
the  scale  of  classification.  From  the  time 
they  were  rescued  from  the  vegetable 
kingdom  till  within  a  few  years,  they 
were  included  among  the  Protozoa,  the 
very  lowest  forms  of  animal  life.  Lat- 
terly, soma  writers,  including  HsBckel 
and,  I  think,  Huxley,  and  Hyatt,  of 
the  Boston  Society  of  Natural  History, 
have  placed  them  among  the  metazoa, 
or  egg-bearing  animals;  but,  as  they 
seem  to  have  characteristics  of  both 
Protozoa  and  Metazoa,  we  conclude  that 
their  true  taxonomic  place  cannot  be  as- 
signed till  intelligent  and  persevering 
observers  shaU  have  learned  more  of 
their  modes  of  propagation  and  their 
true  life  history.  We  will  glance  at  a 
few  ideas  advanced  by  some  of  those 
who  have  studied  the  subject  under  the 
most  favorable  circumstances,  and  learn 
what  we  can  from  their  labors.  W. 
Saville  Kent,  one  of  the  greatest  obser- 
Ters  among  the  flagellate  monads,  says, 
"If,  as  Hseckel,  and  the  advocates,  in 
whole  or  in  part,  of  his  theory,  assert, 


sponges  are  composed  of  separate  multi- 
cellular membranes  or  tissues,  they  un- 
doubtedly find  their  nearest  allies  among 
the  Coelentarata,  including  the  Sea  Ane- 
mones and  Hydroid  Zoophytea  If,  ob 
the  other  hand,  as  represented  by  Prof. 
Clark,  they  consist  of  aggregations  of 
unicellular  collar-bearing  flagellate  mon- 
ads, their  place  is  unquestionably  ad- 
jacent to  the  more  simple  unicdlular 
Protozoa,  including  the  ordinary  mon- 
ads Rhizopoda  and  Infusoria."  Kent 
says  further,  "  Given,  a  single  one  of 
these  sponge  monads,  such  as  we  have 
described  as  .lining  these  chambers 
and  channels,  and  a  perfect  sponge 
body  can  in  a  little  while  be  built 
up.  By  a  mucus-like  exudation  from 
its  surface,  the  basis  of  the  syncy- 
tinum  or  sarcode  is  laid.  By  a  re- 
peated process  of  cleavage  or  fissi-gem- 
mation,  the  original  sponge  monad 
quickly  multiplies  itselt  though  still 
more  rapidly  and  effectually  by  the  sub- 
sequent encystment  and  breaking  up 
of  the  monad  bodies  into  spores."  Hyatt^ 
regarding  the  sponge  as  an  animal  and 
an  individual,  not  a  colony,  says,  "  It  lias 
an  outer  membrane,  ectoderm,  and  an 
inner  membrane,  the  endoderm,  and  a 
middle  layer,  the  mezoderm,  which 
builds  the  skeleton  and  forms  the  egg, 
and  spermatozoa.  The  sponge  is  pro- 
duced by  a  single  egg,  which  grows 
without  budding,  by  multiplication  of 
cells  of  the  outer  parts,  which  may  ex- 
tend into  branches;  but  these  are  not 
produced  or  formed  from  a  bud  any  more 
than  when  the  whole  remains  a  round 
flattened  mass."  Barrois,  as  quoted  by 
Hyatt  says,  "  After  the  cells  (of  the  ova) 
have  acquired  the  peculiar  collars  and 
flagelli  which  are  so  characteristic  of  the 
young,  the  ceUs  around  the  open  pole  are 
very    much   enlarged;"  and    the   latter 
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Bays,  "When  the  proper  period  ap- 
proaches, it  selects  some  appropriate 
place,  some  hard  surface,  and  attaches 
itself  for  life  by  spreading  out  close 
against  its  resting-place  a  little  sucker- 
like disc  surrounded  by  a  circular  cush- 
ion, which  has  formed  at  one  end."  They 
are,  as  Hyatt  describes  them,  "  minute 
yellowish  opaque  bodies/*  He  says  they 
come  from  the  mezoderm,  from  which 
they  have  freed  themselves  by  means  of 
their  flagelli.  The  Micrographic  Diction- 
ary says  that  the  ova  are  formed  by  cells 
separating  themselves  from  the  sarcode, 
and  becoming  nucleated  and  nucleolated. 
The  granule  cells  burst,  and  the  sperma- 
tozoa are  set  free,  and,  coming  in  contact 
with  the  ova  cells,  impregnate  them,  and 
determine  the  development  of  ciliated 
germs.  They  escape  from  the  ova-celk, 
swim  freely,  and  finally  attach  them- 
selves to  something,  and  grow  into  Spong- 
iUse.  The  endoderm,  already  spoken  of, 
extends  through  all  the  chambers  and 
channels  in  the  sponge,  and  is  the  habitat, 
80  to  speak,  of  the  myriads  of  workers 
which  go  to  make  up  a  complete  organ- 
ism, or,  as  Kenjb  has  it,  the  sponge  com- 
munity. Hyatt,  in  speaking  further  of 
these  monads,  and  of  their  manner  of 
taking  in  food,  says,  "They  (the  particles 
of  food),  are  digested  not  in  permanent 
stomachs,  for  these  cells  have  none,  but 
in  Uttle  hollows  or  temporary  stomachs, 
as  they  might  be  called,  which  are  formed 
about  each  morsel.  Refuse,  or  undi- 
gested particles  are  finally  liberated  from 
the  same  area,  and  carried  through  an 
opening  opposite  to  that  at  which  the 
food  entered*         • 


.  *  4®  ^\?  action  is  so  entirely  characteristic  of 
ine  AmoBba.  one  of  the  lowest  forms  of  Protozoa, 
we  cannot  regard  the  statement  as*  an  arflrument 
in  favor  of  a  very  exalted  place  for  the  monad. 
The  process  of  taking  in  food  by  this  flagellate 
monad  is  beautifully  described  and  illustrated  in 
an  article  by  W.  Saville  Kent,  published  in  the 
sfcten^iflc  American  Supplement,  Ko.  126. 


Mr.  Bowerbank  paid  great  attention 
to  the  subject  of  the  propagation  of 
Spongiadse  and  he  says, "  From  the  re- 
searches of  the  various  authors  who  have 
written  on  the  structure  and  develop- 
ment of  these  organisms,  both  fresh 
water  and  marine,  it  appears  that  there 
are  three  well  established  modes  of  pro- 
pagation ;  Fii-st,  by  ova ;  Second,  by 
gemmation;  and.  Third,  by  spontaneous 
division  of  the  sarcode.  The  terms 
ova  and  gemmules,"  he  says,  "  have  been 
used  so  indiscriminately  by  authors  that 
it  seems  advisable  to  define  and  limit 
their  application  in  such  a  manner  as  to 
distinctly  separate  one  form  of;  repro- 
duction body  from  the  othet.  On 
careful  review  of  the  results  of  my  own 
researches,  and  those  of  previous  ob- 
servers, it  appears  that  tlie  following 
may  be  considered  as  the  varieties  that 
exist  in  the  mode  of  propagation  of  the 
Spongiadfie: 

1st.  By  ova  without  an  ovarium. 

2nd  By  ova  generated  within  ovaiia. 

3rd.  By  gemmules  secreted  within  the 
sponge. 

4th.  By  gemmules  produced  exter- 
nally. 

5th.  By  spontaneous  division  of  the 
sarcode." 

The  SpongiUae  found  in  Niagara  river 
by  our  President  and  myself,  are  of  two 
kinds.  One  so  much  resembles  that  de- 
scribed by  Dawson  as  S.  Asperrima,  that 
I  have  called  the  mounted  specimens 
which  I  have  prepared  by  that  namej  at 
least  provisionally.  I  think  the  differ- 
ences ai*e  no  greater  than  might  occur 
as  errors  in  description.  Dawson  de- 
scribes S.  Asperrima:  "Sp.  nov.  sponge 
sessile,  encrusting,  thin;  surface  slightly 
undulated.  Oscula  rather  large,  scat- 
tered. Skeleton  spicula,  fusif ormi  acerate, 
slightly  arcuate;  stout,   densely  spined 
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with  the  exception  of  extreme  apices; 
length  001  to  0009.  These  are  mixed 
with  a  few  more  slender.  Spines  minute, 
acute.  Ovaria  sub-globose;  dia.  nearly 
0*02.  Spicula  birotulate,  short;  rotulse 
equal  in  size;  flat,  very  deeply  divided, 
0*0005  equal  to,  or  greater  than  the 
length  of  the  shaft;  radii  not  acute;  shaft 
with  a  distinct  boss  at  each  end."  The 
length  of  shafts  in  our  specimen  appear 
to  be  Dearly  00007.  The  bosses  at  the 
end  of  the  axle  of  the  birotulates  of  this 
specimen,  partly  owing  to  the  high  re- 
tractive character  of  the  spicula,  present 
appearances  not  readily  interpreted.  On 
looking  from  above  through  the  bosses 
and  shafts  of  the  spicula,  one  can  scarcely 
avoid  the  conduHion  that  the  shafts  are 
tubular,  and  that  one  is  looking  through 
them  into  the  ovarium.  To  see  this  a 
portion  must  be  found  which  has  escaped 
the  action  of  the  acid. 

The  other  specimen  found  by  Prof. 
Kellicott,  and  presented  to  me  by  him,  is, 
I  think,  an  unnamed  species,  although 
Mr.  Dawson,  to  whom  I  sent  a  very 
small  fragment,  thinks  it  may  be  S. 
Baileyi.  A  description  of  it  will  terminate 
this  paper. 

Sponge  low,  branching,  green,  grow- 
ing on  upper  surface  of  stones  in  not 
very  deep  water.  Skeleton  spicula  fusi- 
formi-acerate;  slightly  arcuate,  moder- 
ately stout,  spiued.  Spines  small,  sparsely 
dihtributed;  length  O'Ol  to  '012,  apices 
naked.  These  are  mixed  with  a  great 
many  fine  delicate  spicula  densely  spined 
to  Uie  end;  length  0009,  scattered  in 
groups  on  slide  of  mounted  specimen. 
Cannot  say  what  is  tbeir  true  place  in 
the  sponge.  Ovaria  globose;  dia.,  0*02. 
Foramen  tubed,  tube  terminating  with 
five  flnger-like  processes  somewhat  re- 
sembling tentacles.  Spicula  birotulate; 
long,  very  delicate;  length  of  axle,  -0015, 


one  or  more  large  spines  on  axle. 
BotulflB  slightly  arcuate,  equal  in  size. 
Length  of  tube  to  foramen  O'Ol.  Length 
of  tentacle  shaped  processes  1-60  to  1-80 
inch. 


•  e  • 


Rusty  Gold.* 

T>USTY  gold  is  a  term  applied  to 
'''^placer  gold  which  escapes  amalgama- 
tion in  hydraulic  and  sluice  washing. 
For  many  years  it  has  been  a  common 
behef  among  miners  that  a  large  propor- 
tion of  gold  p  sses  through  the  sluices, 
under-cuiTcnts,  grizzlies,  tail-raoes,  and 
other  appliances,  coming  repeatedly  m 
contact  with  quicksilver  without  bein^ 
arrested  by  it,  and  finally  escapes.  By 
others  this  has  been  held  to  be  a  mis- 
take, and  what  was  believed  to  be  gold 
covered  with  rust,  was,  in  reality,  some- 
thing else.  I  must  admit  that  I  never 
had  much  faith  in  the  theory  of  rusty 
gold,  as  I  have  repeatedly  examined 
samples  claimed  to  be  in  that  state^ 
which  failed  to  show  any  abnormal  con- 
dition. Most  of  the  samples  sent  to  me 
were  from  quartz,  in  all  of  which  cases 
I  found  the  gold  to  amalgamate  withoat 
difficulty.  Within  a  few  months  I  have 
had  my  attention  called  to  some  placer 
gold,  which  has  made  me  a  convert  to 
the  opinion  so  often  expressed  by  the 
miners.  I  have  brought  samples  this 
evening  for  your  inspection.  They  were 
furnished  by  Mr.  Charles  W.  Banks, 
CoiTesponding  Secretary  of  this  Society. 
They  are  from  a  large  deposit  of  Feather 
Biver  tailings,  at  a  locality  below  Oro- 
ville,  in  Butte  county.     The  following  is 

the  result  of  a  chemical  and  mechanical 

• 

examination  of  tbis  interesting  material: 
Under  the  microscope  the  partides  have 
a  dark  brown  color,  showing  in  some 
cases  nearly  white  silica  in  irregular  im- 

*  A  paper  read  by  Mr.  H.  G.  Hanks  before  the 
San  Francisco  Mioroscopical  Society  Feb.  19. 1880. 
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bedded  fragments,  forming  a  compound 
cement^  having,  when  magnified,  the  ap- 
pearance of  a  conglomerate  or  breccia. 
Some  of  the  samples  were  wholly  coated, 
others  only  partially  so.    In  som^  oases 
the  coating  was  perfectly  opaqae,  hiding 
the  gold  from  sight,  while  in  others  it 
was   semi-transparent,  through    which 
the  gold  was  plainly  discernible.    Placed 
in  mercury  those  pieces  whoUy  coated 
were  not  acted  on;  those  only  partially 
so  became  amalgamated  to  the  extent  to 
which  the  gold  was  unprotected.    The 
coating  was  found  to  be  brittle.    When 
the  pieces  were  turned  on  their  edges 
and  struck  lightly  with  a  small  hammer 
the  coating  scaled  off,  leaving  the  gold 
bright  and  dean,  after  which  it  amalga- 
mated without    difficulty.     On  boiling 
some  of  the  rusty  gold  in  hydro-chloric 
acid  the  coating  was  decomposed,  silica 
separating,  the  acid  acquiring  a  golden 
yellow  color,  and  giving  a  strong  reac- 
tion for  iron,  the  gold  was  left  clean  and 
bright    Six  of  the  particles  boiled  in  hy- 
dro-chloric add  and  weighed  before  and 
after  in  milligrammes,  gave  the  follow- 
ing result: 

BtfoTt,  After,    Lost.  JPar  Cent 

No.  2 

No.S 

No.  4 

No.5 

No.  6 


126.5 

126.0 

1.6 

1.18 

29.0 

26.6 

1.6 

6.30 

40.0 

86.8 

4.2 

10.60 

36.1 

22.3 

2.8 

11.20 

18.8 

16.8 

1.6 

8.30 

334 

32.7 

0.7 

2.10 

Average  percentage  of  the  coating  by 
weight,  6.43. 

Mr.  George  Atwogd,  son  of  Melville 
Atwood,  of  this  sodety,  read  a  very  in- 
teresting paper  on  this  subject  in  July 
of  last  year,  before  the  Chemical  Society 
of  London.  The  specimen,  or  nugget, 
upon  which  his  experiments  were  made, 
was  much  larger  than  those  I  have  de- 
scribed— so  much  so,  that  the  micro- 
Bcope  was  not  required  to  study  the  fer- 
ruginous coating.  This  coated  gold  was 
obtained    personally  by    Mr.    Atwood 


from  the  State  of  Guayana,  Venezuela., 
South  America.  From  the  fact  that  Mr. 
Atwood  found  finely  divided  gold  dis- 
seminated through  the  coating,  and  at- 
tached to  the  surface  of  the  larger  nug- 
get^ he  came  to  the  conclusion  that  gold 
nuggets  grow  larger  from  external 
causes.  The  following  are  his  own 
words: 

"In  oondusion,  from  the  above  experi- 
ments, made  and  recorded,  on  a  gold 
nugget,  covered  with  a  glazed  ferrugin- 
ous euih,  it  would  appear  to  me  to 
prove  that  gold  nuggets  do  gradually  in- 
crease in  size,  owing  to  the  accumulation 
of  fresh  partides  of  freshly  precipitated 
gold." 

I  am  not  prepared  to  venture  any 
theories  at  the  present  time,  but  desire 
to  continue  my  investigations,  with  the 
hope  that  they  may  throw  some  light  on 
this  very  interesting  subject;  and  as  the 
miners  of  the  Pacific  Coast  are  more  di- 
rectly interested  than  I  am,  I  do  not 
think  it  too  much  to  ask  them  to  send, 
to  the  Corresponding  Secretary  of  the 
San  Francisco  Microscopical  Society, 
small  samples  of  gold  for  examinatioD, 
with  the  promise  that  the  results  shall 
be  made  public,  through  the  publica- 
tions of  the  sodety. 


•  •  • 


Some  New  Slides  From  the  Richmond, 
Virginia,  Diatomaoeous  Earth. 

^HE  large  proportion  of  sand  and 
"^  foreign  matters  contained  in  this 
deposit,  as  ordinarily  found,  renders  a 
tedious  and  troublesome  process  of  clean- 
ing necessary  before  anything  like  a  fair 
showing  can  be  obtained;  and  however 
careful  one  may  be,  certain  forms  are 
always  lost  or  destroyed  during  its  pro- 
gress. 

The  severe  drouth  of  1879,  caused 
many  of  the  wells  about  Bichmond, 
which  drew  their  supply  from  water  rest- 
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ing  upon  the  Diafcomaoeous  Stratum,  to 
go  dry. 

The  owner  of  one  of  these  deepened 
his  well  through  this  Stratum  to  obtain 
a  constant  outflow  fi*om  beneath  it,  and 
I  watched  the  digging  with  much  in- 
terest, as  the  location  was  at  some  con- 
siderable distance  from  any  spot  hereto- 
fore examined.  Most  of  the  earth 
brought  up  was  below  the  average  in 
richness,  but  a  few  samples  were  found 
richer  by  for  than  any  hitherto  seen,  and 
almost  purely  Diatotnaceous. 

From  these  I  have  prepared  a  series 
of  five  slides  which  gives  the  fullest  and 
most  satisfactory  exhibit  of  the  deposit 
yet  made. 

No.  1  is  the  natural  cleavage,  not 
quite  a  milUmetre  in  thickness,  the 
growth  of  one  season  perhaps,  mounted 
opaque,  showing  the  Diatoms  abundantly 
in  sitUy  just  as  they  fell  on  the  old 
ocean  floor  ages  ago.  With  binocular, 
this  in  specially  beautiful,  although  it  may 
be  well  seen  with  monocular  and  any  low 
power  up  to  4-lOths. 

No.  2  is  the  natural  deposit,  dissolved 
in  water,  and  mounted  in  hard  balsam, 
without  treatment  of  anv  Mnd.  The 
very  small  quantity  of  sand  contained 
enables  one  to  draw  the  cover  down  close 
enough  to  obtain  fine  views  with  the 
high  powers.  With  these  the  great 
richness  of  this  specimen  is  well  brought 
out,  and  it  is  exceedingly  interesting  as 
giving  a  clearer  idea  of  the  composition  of 
the  deposit  than  any  other  prepara- 
tion. 

No.  3  is  carefully  washed  without 
chemical  treatment,  shows  the  Diatoms 
free  from  most  foreign  matters,  and  also 
such  forms  as  are  usually  destroyed  by 
acids. 

No.  4  is  fully  treated,  most  of  the  small 
forms  and  broken  fragments  removed.  It 


shows  a  great  variety  of  Synedra  not  usu- 
ally seen  on  the  Richmond  slides  from 
other  localities,  as  well  as  all  other  forms 
usually  met  with,  in  fine  condition. 

No.  5  is  a  separate  mounting  of  the 
smaller  forms,  suitable  for  ^  inch  or 
higher  powers.  It  is  particularly  rich 
in  the  more  uncommon  species  of  the 
deposit,  and  has  a  great  variety  of  them, 
on  one  small  experimental  slide  for  in- 
stance, I  have  counted  nearly  60  different 
species,  a  list  of  which  is  given  below. 

1.  Navlculft  Lyra. 
%.  NavicuU  Firma. 

3.  NaviculaPerecrrina. 

4.  AoUnoptychuH  Splendens. 
^  "  8«;narius. 

6.  Aotinooyclus— e  rays. 

7.  Asteromphalus  Brookeii. 
6.  Asterolampa  Marylandica. 
9.  GoBcinodiscus  Oculis  IridiB. 

10.  "  Lin^atus. 

11.  "  Mareinatus. 

12.  "  Craspedodiseus. 
.  13.  GestodiBCUB  Ovalls. 

14.  Cymbella,  Ehr. 

15.  Cnaetoceros  incurvata. 
18.  "  Diplonela. 

17.  Cocconels  Soutellum. 

18.  Biddulphia  Tuomeli. 

19.  Biddulphia  Conoinna—BaUey. 
M.  "  Baileyii. 

21.  Diotyocha  AcuUata. 

22.  '•         Fibula. 

23.  Doryphora  AmphloeroH^Raphoneis. 

24.  Gnimmatophora  Marina. 
26.  Goniothecum  RoRersii. 

26.  Didadla  GnpreoluB. 

27.  Herotheca  MammilariH. 

28.  Hemiaulue  Polycistinorum. 

29.  Orthosira  Marina. 

80.  MaBtogonia  Aotinoptychus. 

31.  Pleurosifirma  Anffulatum. 

32.  "         Virprinica. 

33.  PodoBira  Nnmmuloides  ? 

34.  Pyxidicula  Cruciata. 

85.  "  Appendicalata. 

36.  NitzBchia  Curvula  ? 

37.  Soeptronels  G^mmata. 

38.  Stictodiscus  Grevillii. 

39.  Systephania  Corona. 

40.  '*  Diadem& 

41.  RhizoBoIenla  Americana. 

42.  Triceratium  Undulatum. 

43.  :•  Striolatum  ? 

44.  -  PileuB  ? 

45.  ••  Variablli? 

46.  *'  Marylandica. 

47.  '•  Alternans  ? 
48k  •*  .  Pileolus? 

49.  Triblionella  Hantzschlana. 

60.  Pinnnlaria  Lata. 

61.  Bynedra  Lanceolata  ? 

62.  Odontidiuni  pinnulatmn. 

A  number  of  other  forms  I  was  nnable 

to  classify,  some  of  them  very  curions, 

and  undescribed  in  any  work  to  which  I 

have  access.  C.  L.  Peticolas, 

Bichmond.  Va. 
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"  Sheep  Rot' 


FOR  some  time  a  great  mortality  has 
prevailed  among  sheep,  and  tne  de- 
struction reported  is  something  appall- 
ing. The  malady  is  popularly  Imown  by 
a  very  old  Saxon  name;  "  rot,"  and  is  in 
reality  dae  to  the  presence  in  the  liver  and 
hepatic  canals  of  numbers  of  the  Dis- 
toma  hepaticum,  a  trematode  entozo  jn, 
as  w.ell  as  the  Distoma  lanceolatum,  also 
a  member  of  the  same  order.  These  ento- 
Koa,  from  their  resemblance  to  the  fish 
called  "  flukes/'  have  received  the  same 
name,  and  have  a  particular  predilection 
for  the  biliary  apparatu:^  whose  function 
they  more  or  less  destroy^  and  thus  lead 
to  the  slow  death  of  the  cheep  or  other 
animals  they  may  infest  After  wet  sea- 
6ons»  fttiiTnnla  which  havo  been  pastured 
on  tainted  land  are  certain  to  sufler,  from 
their  having  ingested  with  the  herbage 
the  ova  of  the  Distoma.  Pastures  are 
tainted  by  "  fluke"  infested  sheep,  which 
pass  the  mature  worms  or  their  ova  with 
the  fsBccs,  and  these  lodge  on  or  are 
washed  into  the  ground.  The  worms,  of 
conrse,  die,  and  the  ova  vnthin  them  are 
Uberated;  and  these,  together  with  the 
free  ova,  appear  to  have  not  only  a  strong 
vital  recdstaince  to  meteorological  alterna- 
tions, but  also  the  good  fortune  to  find 
a  ready  and  acceptable  intermediary  host 
in  the  LimnsBUS  minutus,  a  little  mud- 
Hnail  common  everywhere,  and  particu- 
larly on  wet  land.  This  snail  becomes 
possessed  of  a  number  of  ova  in  its  in- 
terior, and  during  damp  weather  it 
crawls  from  its  breeding  place  in  the 
ground  up  the  stalks  of  grass  and  herb- 
age, and  is  swallowed  by  the  sheep  or 
other  herbivorous  animals  when  they  are 
grazing.  Received  at  first  into  the 
stomach,  the  ova  undergo  partial  develop- 
mpnt,  and  then  find  their  way  into  the 
bihary  canals.  If  their  number  is  con- 
siderable, when  they  have  attained  their 
fall  growth,  they  dilate  and  obstruct 
these  canals,  the  walls  of  which  become 
considerably  thickened.  During  their 
development  the  secretion  of  bile  be- 
comes gradually  diminished,  and  that 
fluid  is  viscid,  like  mucus,  and  altered  in 
color;  at  the  same  time  the  parenchyma 


of  the  liver  becomes  atrophied  from  the 
compression  the  "  flukes  "  exercise  upon 
it,  and  it  may  even  become  disorganised. 
Hence  results  icterus,  disturbance  in  nu- 
trition, anaemia,  dropsy,  and  a  general 
cachectic  condition. 

Sheep  are  not  the  only  victims  which 
suffer  from  the  Distoma,  for  during  the 
present  mortality  hares,  rabbits,  deer 
and  horses  are  said  to  have  become  in- 
fested, and  died.  The  Distoma  hepati- 
cum has  long  been  known  to  exist  in  the 
horse  and  ass,  when  they  were  allowed 
to  pasture  on  unclean  land  during  the  wet 
seasons. 

Salt  appears  to  be  an  excellent  and 
well-known  prophylactic  agent,  and  even 
a  curative  one  when  the  disease  has  not 
made  much  progress.  This  beneficial 
action  of  sodium  chloride  has  been 
known  almost  from  time  immemorial, 
and  the  freedom  from  "rot"  of  sheep 
which  have  been  pastured  on  salt  marshes 
has  been  also  recognised  for  centuries. 

The  flesh  of  sheep  whiioh  have  been 
affected  with  this  verminous  disease  can- 
not be  said  to  be  positively  dangerous 
as  food,  though  it  must  be  greatly  re- 
duced in  nu&itive  properties,  as  well  as 
in  quality.  The  human  being  may  re- 
ceive and  harbor  the  Distoma,  a  fact 
worthy  of  remembrance.  The  present 
mortality  is  likely  to  render  sheep  scarce 
and  expensive  in  this  country  for  some 
time,  and  still  further  darken  the  pros- 
pects of  our  agriculturist& — London 
Lancet, 


Vol.   IV. 

TT7E  have  now  supplied  the  missing 
'  ^  numbers  of  VoL  IV.,  of  the  Ameri- 
can Journal  of  Micboscopy,  and  can  sup- 
ply volumes  bound  uniformly,  with  those 
previously  issued,  for  $1.50  each. 

Since  the  beginning  of  1879,  we  have 
electrotyped  the  pages  of  the  Journal,  so 
that  back  numbers  can  always  be  sup- 
pHed.  Vols.  I,  II,  and  III  were  not  elec- 
trotyped, and  consequently  some  of  the 
numbers  of  these  volumes  cannot  be  re- 
placed. 


136 


THE  AMERICAN 


THE  AMERICAN 


Journal   of   Microscopy, 


AND 


POPULAR    SCIENCE, 


Tkbms— ll.OO  per  year. 
Advkbtisemxnts— 90  cents  per  line. 
All  CouHUKicATiONS  should  be  addresnod  to 
THE  AMERICAN  JOURNAL  OF  MICROSCOPY. 
P.  0.  Box  286a.  U  Dey  Street.  New  York. 

JmjporCtfnl  JToHm. 

We  oan  no  longer  supply  Volume  I  either  bound 
or  in  sheets.  We  have  on  hand  a  few  copies  of 
Vols.  11.  III.  and  IV.  with  full  margins  and  hand- 
somely'bound  in  cloth,  with  gilt  title,  price  $i.fto 
each. 

Those  who  wish  to  have  their  numbers  Iwund. 
can  do  so  for  36  cents  per  volume.  Mailing  1*2 
cents  additional. 

FoBEioN  SuBsc&iBSB8.-4^ub8oribers  in  Groat 
Britain  and  the  Continent  of  Europe  will  b«^  sup- 
plied at  the  mte  of  $1.20,  or  5  shillings  sterling  per 
year,  postage  paid. 

Remittances  may  bo  made  either  by  P.  O.  Order, 
check  on  a  London  Bank,  or  in  British  postage 
stamps. 

The  following  gentlemen  have  kindly  consented 
to  act  as  agents  for  this  Journal,  and  are  author- 
ized to  receive  subscriptions  and  advertisements : 

Chas.  Stoddeb.  131  Devonshire  Street.  Boston. 
J.  G.  Langouth.  48  Madison  St-.  Chicago.  111. 
Jas.  W.  Queen  A  Co.,  924  Chestnut  St..  Phila.,  Pa. 
W.  H.  WalmsIiBY.  921  Chestnut  8t^  Phi  la..  Pa. 
Fred.  Waqnbb.  41  West  Fifth  St,  Cincinnati.  Ohio. 
Wm.  M.  Rebasz.  Rochester.  N.  Y. 
B.  W.  Rbynoldb.  D.  &,  M.  Junction.  Detroit.  Mich. 

The  Xoiimal  m  an  Advertiaing  Kedinm. 

An  advertiser  whose  letter  can  be  examined  at 
our  office  writes  us  as  follows:  "I  have  received 


several  letters  of  inguiry,  and  it  will  please  you  to 
know  that  though  I  have  had  advertisements  in 
other  journals  also,  every  letter  of  inquiry  refers 


to  the'  Ambbigan  Joubnal  or  MicRosc.opr.  This 
certainly  demonstrates  the  value  of  the  journal  as 
an  advertising  medium." 

Another  very  extensive  advertiser  says:  "We 
have  advertised  in  several  other  journals,  but  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  togotlier." 


Microscopy  at  the  American  Associa- 
tion. 

FkR.  S.  A.  LATTIMORE,  Chairman  of 
the  Sub-section  of  Microscopy  of 
the  American  Association  for  the  Ad- 
vancement of  Science,  which  is  to  meet 
at  Boston,  August  25th,  desires  us  to  an- 
nounce that  the  local  committee  has 
made  the  most  complete  and  ample  ar- 
rangements for  the  accommodation  of 
the  Sub-section.  The  entire  Physical 
nnd  Biological  Laboratories  in  the  Insti- 
tute of  Technology  will  be  placed  at  its 
Bervice.     In  addition,  two  large  rooms 


may  be  used  which  are  fitted  for  projec- 
tions of  any  kind,  day  or  evening. 

The  most  perfect  lacilitiefi  will  be  for- 
niflhed  for  the  display  of  microscopes 
and  accessories,  as  well  as  for  their  safe 
keeping  during  the  session,  withont 
trouble  or  care  to  the  owners. 

It  is  eai'nestly  hoped  that  these  efforts 
of  the  local  committee  may  elicit  a  large 
attendance  of  the  micioscopists  of  the 
association,  and  induce  many  others  to 
seek  admission. 


The  Iris  Diaphragm  an  Old  Invention. 

TT  is  generally  supposed  that  the  iris 

diaphi*agm,  as  appUed  to  microsoqpes 

and  telescopes,  is  a  very  recent  inyentioD, 

but  the  following  passage,  taken  from  an 

early    volume    of    Nicholdon'a    Journal 

(1804)  shows  that  it  is  three-quarters  of 

a  century  old. 

"Every  attentive  observer  must  have 
taken  notice,  that  light  is  of  as  much 
consequence  to  artificial  vision  as  magni- 
fying power.  It  may  therefore  afford 
matter  of  siu*prise,  that  the  most  variahle 
of  all  adjustments  of  the  eye,  viz.,  that  of 
aperture,  should  never  be  introduced 
into  our  artificial  combinations.  Distant 
woods,  and  other  land  objects,  are  in* 
visible  to  a  high  magnifying  power,  for 
want  of  light,  when  the  same  olnects  maj 
be  distinctly  seen  with  a  lower,  ioy  means 
of  an  artificial  iris,  which  an  ingenious 
artist  will  find  httle  difficulty  in  contriv- 
ing, this  disadvantage  in  telescopes  might 
be  obviated.  Suppose  a  brass  ring  to 
surround  the  object  end  of  the  telescope, 
and  upon  this  let  eight  or  more  triangu- 
lar slips  of  brass  be  fixed  so  as  to  re- 
volve on  equidistant  pins  passing  through 
each  triangle  n^ar  one  of  its  comers. 
If  the  triangles  be  shdden  in  upon  each 
other,  it  may  readily  be  apprehended 
that  they  will  close  the  aperture;  and 
if  they  be  all  made  to  revolve  or 
slide  backwards  alike,  it  is  clear  that 
their  edge  will  leave  an  octagonal  aper- 
ture greater  or  less,  according  to  circum- 
stances.   The  equable  motion  of  all  the 
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triangles  may  be  produced  either  by 
pinions  and  one  tootbed  wheel,  or  by 
what  is  called  snail-work/' 


Hie  Editor  ol  the  Amebican  JouBNAii  of  Micbo- 
BcoPf  doed  not  hold  himself  responsible  for 
opinions  or  facts  stated  bf  oorrespondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  oourtesy. 

Ir.  Stodder  and  Angular  Aperture. 

Eft  Ank  Jour.  Microscopy — Mr.  Stodder, 
for  years  past,  has  been  afflicted  with  an 
aperture  erase,  which  has  found  vent  in  this 
joomal,  in  a  vimlent  personal  attack  upon 
mjself,  on  acoonnt  of  some  explanations 
made  by  me  elsewhere.  I  will  not  wade 
through  the  controversy  of  the  last  ten 
Tears  to  seek  for  discrepancies.  I  leave  Mr. 
Stodder  to  rex  himself  with  this  task — its 
ever  recurring  quibbles  have  become  odious 
to  every  one  else,  I  note  one  point  only — 
as  described  in  the  Ouarferly  Journci  of 
Mic  Science,  No.  11,  July,  185B.  I  obtained 
the  full  aperture  of  an  object-glass,  on  an 
object  immersed  in  Canada  balsam,  by  ce- 
menting with  this  a  nearly  hemispherical 
lens  exactly  above  a  selected  diatom,  and 
brought  over  it  a  l-5th  objective  (of  which 
this  lens  then  formed  a  fourth  element).  I 
saj  of  the  effect,  that  objects  in  the  same 
shde  in  which  the  markings  are  scarcely  to 
be  discerned  without  the  additional  front, 
are  sharply  visible  beneath  it.  This  is  the 
same  as  the  formula  since  claimed  by  Mr. 
ToUes  in  his  duplex  front  system,  as  shown 
by  his  iUnstrations,  twice  repeated. 

Though  not  so  received  at  the  time,  Mr. 
Stodder  now  denounces  my  practical  ex- 
periment as  a  "wretched  adaptation,"  re- 
marking that  I  do  not  say  that  I  obtained  a 
greater  ang^ar  aperture.  I  afterwards 
mounted  the  lens  in  a  setting  to  slip  over 
the  front  of  the  others.  I  still  have  the 
same  object-glass.  With  balsam  it  might 
be  considered  as  a  *'  homogeneous  "  immer- 
sion lens,  and  used  with  brightly  refractive 
oil,  it  brings  out  Amphipleura  readily.  I  did 
not  "  say  "  what  aperture  I  obtained,  but  in 
my  diagram  c2s/?n6a^  the  angle  transmitted. 
Bv  measurement  the  interior  or  balsam 
angle  is  1(H^  I  should  have  explained  dif- 
ferently had  I  anticipated  that  twenty-five 
years  after  this  my  experiments  were  to  call 
forth  the  bitter  jealousies  and  sneering  re- 
marks of  individuals  attempting  to  claim 
my  ideas  for  themselves  and  others.  Thus, 
this  time  Imck,  it  was  I  that  fii*st  obtained  an 
angle  of  104''  in  baiaam  or  glass,  and  showed 


how  it  was  to  be  accomplished  ;  yet  in  the 
face  of  an  arrangement  made  for  the  very 
purpose  of  securing  a  large  angle,  my  com- 
mentatoi-s  have  been  trying  to  persuade  the 
world  that  I  have  held  that  under  any  cir- 
cumstances an  angle  beyond  82°,  in  balsam, 
is  an  impossibility,  although  I  then  got  104" 
on  the  object  within  the  slide.  Mr.  Stod- 
der has  some  crotchet  about  rays  coming 
out  of  it ;  and  because  no  more  than  82° 
can  emerge  below,  he  would  instruct  us 
that  the  angle  of  my  object-glass  itself  must 
have  been  limited  to  82"*.  The  conditions 
of  the  angle  in  glass  or  balsam  were  the 
same  then  as  now.  As  Mr.  Tolles*  agent, 
his  word  should  be  worth  something,  but 
Mr.  Stodder  must  leaiii  simple  optics,  be- 
fore he  can  influence  any  one  by  his  opin- 
ions this  way. 

In  this  same  paper  of  1855,  I  point  out 
the  theoretical  advantage  of  enclosing  the 
object  in  the  centre  of  a  minute  sphere,  in 
which  rays  both  from  the  condenser  and 
object-glass,  pass  directly  to  the  object 
without  refraction.  This  led  to  the  idea  de- 
scribed early  in  the  following  year  of  the 
now  universally  adopted  immersion  illum- 
inatoi*s  originated  by  myself,  in  several 
foi-ms,  including  the  "Woodward  prism." 
Near  twenty  years  afterwards  Mr.  Tolles 
propounds  the  same  idea  of  the  sphere. 
This  question  of  the  radial  front  and  sphere 
may  be  considered  as  an  inference  of  plagi- 
arism against  him,  but  notwithstanding  the 
"ire"  and  "animus"  imputed  to  me,  I 
should  have  passed  it  by,  had  not  Mr.  Stod- 
der's  remarks  induced  me  to  notice  it;  he  is 
not  to  be  accepted  as  a  judge;  temperate 
argument  from  him  is  impossible,  and  I  de- 
cline to  discuss  the  question  or  again  rake 
up  the  squabbles  of  the  last  ten  years.  His 
I  motive  is  apparent  to  all;  this  is  to  attribute 
I  to  Mr.  Tolles  the  ideas  published  and  prac- 
tically demonstrated  by  me  a  quarter  of  a 
century  ago.  This  is  all  that  Mr.  Stodder 
can  do;  he  has  contributed  no  information 
whatever  to  the  science  of  the  question. 

F.  H.  Wenham. 


Pleurosigma  Angulatum. 

E(l  Am.  Jour,  Microscopy — ^While  read- 
ing Dr.  Wythe's  article  on  "Improvement 
in  Microscopic  Eye-pieces,"  in  the  April 
number  of  this  journal,  I  noticed  this  ex- 
pression: ***  ♦  ♦  the  hexagons  on  P.  cmgur 
latum  are  well  seen  with  a  one-fourth  ob- 
jective."   Now  let  us  see  if  this  is  correct 

I  have  as  fine  an  objective  as  I  ever  saw; 
it  is  a  homogeneous-immersion,  but  being 
provided  witli  a  good  screw-collar,  admits 
of  sufficient  over-correction  to  permit  of  its 
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use  as  a  glycerine  or  water  immerAion,  or 
even  as  a  dry  lens.  The  angular  aperture 
is  large— turning  the  comer  with  a  surplus 
of  18°.  It  easily  resolves  a  balsamed  Amphi- 
pleura  peUuciiUi  by  lamplight — and  doesn't 
ask  the  aid  of  a  condensing  lens  l>etween 
the  mirror  and  lamp  either. 

I  also  have  as  fine  specimens  of  Pleuro- 
Sigma  angukUum  as  I  ever  saw — by  difierent 
mounters  too.  Now,  the  queer  fact  relative 
to  this  is,  that  although  I  have  examined 
and  studied  thid  diatom  with  a  sreat  many 
objectives — from  4  inch  up — I  Tiavo  never 
seen  a  hexagon  on  it.     Queer,  isn't  it  ? 

M^  preliminary  description  of  my  cedar- 
oil  immersion  is  simply  intended  to  show 
the  reliabilitv  of  the  glass.  Although  only 
a  1-6  (magnirying  57  diametei-s  at  ten  inches 
from  the  front  lens),  it  yields  amplifications 
as  high  as  twenty  thousand  diameters  I  I 
expect  that  some  will  doubt  this  assertion, 
but  I  can  simply  state  it  as  a  fact,  and 
•*  liack  it  up  "  by  actual  measurement.  And 
when  I  furthermore  state,  that  with  this 
power  of  twenty  thousand  diameters  the 
definition  is  sumcient  to  show  the  lines  on 
the  last  three  diatoms  of  my  Moller's  balsani 
platte,  I  expect  the  number  of  doubters  will 
be  very  much  increased.  But  this  I  have 
done  and  can  repeat.  Now,  should  not  such 
a  superb  lens  show  us  something  of  the  tme 
structure  of  so  coarse  a  frustule  as  that  of 
P.  angtdatum  f    I  think  it  should. 

When  I  fail  to  make  out  a  stiiicture  satis- 
factorily with  a  certain  1-6  of  175°,  I  call  in 
the  aid  of  this  1-6.  The  1-6  and  my  slide  of 
Moller's  P.  Angukutum  have  had  a  fuss  for 
some  time  past,  and  the  result  seems  to  l)e 
that  the  diatoms  throw  off  their  garb  of 
hexagons  and  come  out  in  their  true  ap- 
parel— round  dots. 

I  said  that  I  had  never  seen  this  diatom 
in  hexagons.  To  some  extent  this  state- 
ment is  misleading.  I  have.  I  think,  seen 
as  much  hexagonal  structure  as  any  other 
person,  but  I  do  not  believe  anyone  ever 
saw  a  hexagon  on  this  diatom  I  When  a 
very  cheap  objective  is  used  for  the  exam- 
ination, it  is  almost  impossible  to  pro- 
nounce them  other  than  hexagons;  but 
when  a  power  of  from  three  hundred  to 
twenty  tnousand  diameters  is  used — and 
with  an  aperture  of  **  -f  180°  " — it  is  hard  to 
l)elieve  them  hexagons,  unless  the  lens  is 
thrown  very  much  out  of  adjuntment  for 
cover. 

When  several  round  spots  are  placed  close 
together,  and  looked  at  from  a  distance,  it 
is  well  known  that  they  appear  as  hexagouH. 
Now,  if  the  interspaces  be  made  larger,  they 
are  not  so  readily  mistaken. 

Applying  this  to  the  dots  upon  the  angu- 


latum,  and  knowing  that  the  coma  is  less  in 
a  well-cori-ected  than  in  a  more  inferior  ob- 
jective, it  is  readily  seen  why  it  is  usually 
looked  upon  as  consisting  of  hexa^nal 
markings.  The  interspaces  are  filled  in  by 
the  coma — which,  of  course,  is  equivalent 
to  approximating  the  dots — and  therefore 
we  have  the  usual  misinterpretation  of 
stnicture. 

Another,  and  probably  more  frequent 
cause  of  this  misinterpretation,  is  the  fact 
that  this  diatom  is  so  commonly  used  with 
oblique  light.  An  elevated  dot  (bead)  must 
cast  a  shadow,  and  as  a  shadow  will  fill  up 
I  he  interspace — even  with  a  first-class  ob- 
jective, it  is  I'eadily  seen  that  they  are  con- 
sidered as  marked  by  hexagons. 

Then,  again,  we  so  fi'equently  see  a  por- 
tion of  the  valve  of  P.  angulatum  figured  in 
l)ooks  that  it  is  quite  natural  to  accept  them 
as  they  are  figui^,  especially  if  we  can  not 
command  as  high  a  power  as  is  indicated 
in  the  figure.  Nellt  A.  Bomeo. 

Coldwster,  Mich.,  May.  1880. 
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Growing  Slides. 

Ed.  Am.  Jour.  Microscopy. — ^It  often  hap- 
pens that  when  the  microscopist  wants  a 
"  growing  cell "  he  wants  it  "on  the  spur  of 
the  moment,"  and  nine  times  out  of  ten  it  is 
either  just  the  thin^  he  cannot  get,  or  the 
single  one  within  his  reach  is  not  adapted 
to  his  purpose.  We  are  not  all  ingenious 
enough  to  invent  the  proper  bit  of  appara- 
tus; and  to  look  through  the  books  and 
magazines  is  not  always  convenient,  or  even 
possible,  especially  for  those  who  have  not 
access  to  large  hbraries  or  collections  of 
scientific  works.  It  has  occurred  to  me 
that  an  article  of  some  value  to  the  readers 
of  this  journal  might  perhaps  be  prepared, 
so  as  to  bring  together  in  one  place,  for 
convenience  of  reference,  a  number  and  a 
variety  of  growing  slides,  if  the  necessan' 
material  could  be  collected.  It  is  true  thai 
the  dealers  in  microscopical  supplies  offer 
cells  for  sale,  but  as  they  cost  almost  their 
weight  in  gold  they  are  not  for  many  of  us. 
If  the  idea  should  meet  with  your  approval, 
and  if  you  will  ask  your  readers  to  send  to 
my  address  descriptions,  with  drawings,  if 
needed,  of  any  growin^^  slides  thev  may 
have  of  their  own  invention,  which  thev  are 
willing  to  contribute  to  the  good  cause,  or 
of  any  they  may  have  met  with  in  their 
reading,  I  will  gladly  piece  the  fragments 
together  in  the  hope  that  the  result  may  be 
of  some  use  and  v^ue.     Yours  truly, 

Alfred  C.  Btokes,  M.  P. 

Tbentok.  N.  J.«  Mayas,  lau. 
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Preparing  Slides. 

Ed  Am.  Jour,  Microscopy— With  this 
communication  I  send  you  a  mounted  slide, 
which  is,  I  think,  something  new,  the  pro- 
cess of  preparing  it  being  so  simple,  and 
the  beautj  of  the  mounting  being  so  much 
enhanced  thereby,  that  I  am  impelled  to 
give  it  to  you  for  the  benefit  of  those  who, 
like  myself,  may  like  to  do  things  in  the 
best  anil  most  attractive  manner. 

Almost  the  first  question  asked  by  those 
seeing  Uie  slide  is — How  do  you  manage  to 
grind  your  glass,  leaying  the  spot  occupied 
bv  the  cover  clear  ?  The  process  is  this  : 
The  slide  is  ground  all  over  (upon  one  side 
only)  imtil  it  presents  an  even,  opaque  sur- 
face. Upon  applying  the  balsam  in  mount- 
lug.  all  that  part  under  the  cover  is  again 
rendered  tiunsparent,  and  in  cleaning  up, 
tlie  balsam  should  be  taken  away  as  close 
as  possible  to  the  edge  of  the  cover. 

hi  grinding  the  glass  I  use  a  slab  of  zdnc, 
with  emery  and  water,  and  can  i^repare 
them,  finishing  the  edges  and  all,  at  the 
rate  of  three  dozen  per  hour,  and  I  think 
the  appearance  of  the  work  when  done  will 
amply  repay  for  the  time  spent  by  those 
who  may  give  the  matter  a  trial. 

Wm.  C.  Brittan. 

135  Cass  St..  Detroit,  May  12, 1880. 
[The  slide  which  accompanied  the  com- 
mnnication  of  Dr.  Brittan  is  certainly  very 
elegant  and  unique.  Those  to  whom  we 
have  shown  it  have  invariably  supposed 
that  tlie  work  was  done  by  the  sand-blast; 
none  have  hit  upon  the  real  method  which, 
thanks  to  the  kindness  of  Dr.  Brittaiu,  we 
are  enabled  to  publish.] 
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Correction. 

Ed.  Am,  Jour.  Microscopy — Will  you  do 
me  the  kindness  to  sav  in  the  next  issue  of 
the  JouBNAii,  that  a  mistake  has  l)een  made 
iu  accrediting  me  with  the  invention  of  the 
interior  illuminator,  described  on  page  115 
of  the  May  number.  In  a  paper  read  be- 
fore the  American  Association  for  the  Ad- 
vancement of  Science,  held  at  Saratoga,  in 
August  of  last  year,  upon  the  adoption  of 
this  form  of  illumination  to  the  microscopes 
of  a  meridian  circle,  I  distinctly  assigned  the 
priority  of  invention  to  Mr.  R1  B.  Tolles,  of 
Boston.  The  mistake  of  ascribing  the  in- 
vention to  me  has,  doubtless,  arisen  in  some 
v^ay  through  the  efforts  which  I  have  made 
to  call  attention  to  this  illuminator  as  pos- 
««wing  decided  advantages  over  every  other 
form  in  physical  researchfis  involying  meas- 


urements of  graduations  on  metal  sur- 
faces. 

There  have  been  three  and  perhaps  five 
independent  inventors  of  this  particular 
form  of  illumination,  but  the  priority  of  the 
publication,  and  I  believe  of  invention  abo, 
must  be  assigned  to  Mr.  Tolles.  A  descrip- 
tion of  the  method  will  be  found  on  page 
149  of  the  "  Annual  of  Scientific  Discov- 
ery," for  1866-7.  Wm.  A.  Rooebs. 

Harvard  College  Observatory.  May  20. 1880. 


Rhizopods— Where  to  Find  them  and 
How  to  Collect  them. 

Fbom  the  magnificent  work  of  Dr.  Leidy, 
recently  issued,  we  extract  the  following 
lucid  directions  in  regard  to  the  practical 
part  of  a  most  interesting  subject  of  study: 
Localities  of  Rkizopods. — ^Fresh-water  rhiz- 
opods  are  to  be  found  almost  everywhere  in 
positions  kept  continuouslv  damp  or  wet, 
and  not  too  much  shaded.  They  are  especi- 
ally frequent  and  abundant  in  compara- 
tively quiet  waters,  clear,  and  neither  too 
cold  nor  too  much  heated  by  the  sun,  such 
as  lakes,  ponds,  ditches,  and  pools.  They 
are  also  frequent  in  wet  lx)gs  and  savannas, 
among  mosses,  in  springy  places,  on  drip- 
ping rocks,  the  vicinity  of  waterfalls, 
springs,  and  fountains,  and  in  marshes, 
wherever  the  ground  is  sufficiently  damp 
or  moist  to  promote  the  growth  of  algse. 
They  are  also  to  be  found  in  damp  shaded 
places,  among  alg«e,  liverworts,  and  mosses, 
about  the  roots  of  sedges,  rushes,  and 
grasses,  or  those  of  shrubs  and  trees  grow- 
ing in  and  at  the  borders  of  bogs  and  ponds, 
or  along  ditches  and  sluggish  watercourses. 
They  are  likewise  to  be  found  with  alg» 
in  damp  shaded  positions  in  the  depressions 
and  fissures  of  rooks,  in  the  mouths  of 
caves,  among  decaying  logs,  among  mosses 
and  lichens,  on  the  bark  of  growing  trees, 
and  even  in  the  crevices  of  walls  and  pave- 
ments about  old  dwellings  and  in  cities. 

The  favorite  habitation  of  many  kinds  of 
rhizopods  is  the  light  superficial  ooze  at  the 
bottom  of  still  watei*s,  where  they  live  in 
association  with  diatoms,  desmids,  and 
other  minute  algaa,  which  form  the  chief 
food  of  these  little  creatures.  Thev  never 
penetrate  into  tha  deeper  and  usually  black 
mud,  which,  indeed,  is  almost  universally 
devoid  of  life  of  any  kind. 

Rhizopods  also  occur  in  the  flocculent 
materials  and  slimy  matter  adherent  to 
most  submerged  objects,  such  as  rocks,  the 
dead  boughs  of  trees,  and  the  stems  and 
leaves  of  aquatic  plants.    A  frequent  posi- 
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tion  is  the  under  side  of  floating  leaves, 
such  as  those  of  the  pond-lily,  Nymphoea 
cdorata  ;  the  spatter-dook,  Nupluxr  advena ; 
and  the  Neltunbo,  Nielumbium  luleum.  Cer- 
tain kinds  of  rhizopods,  especially  the 
Heliozoa  or  Sun-animalcules,  are  most  fre- 
quent among  floating  plants,  such  as  duck- 
meat,  Lemna;  horn  wort,  Cei'atophyllum ; 
bladderwort,  Utricvlaria ;  and  the  various 
confervas,  as  Zi/gnema^  Spirogyra  oscUkL- 
toria,  and  the  water-purse,  nydrodidyon. 

In  no  other  position  have  I  found  rhizo- 
pods  of  the  kind  under  consideration  in  such 
profusion,  number,  and  beautv  of  form  as  in 
sphagnous  bogs,  living  in  the*  moist  or  wet 
bog-moss,  or  Sphagnum.  Sometimes  I  have 
found  this  particular  moss  actually  to  swarm 
with  multitudes  of  these  creatures  of  the 
most  extraordinaiy  kinds  and  in  the  most 
highly-developed  condition.  A  drop  of 
water  squeezed  from  a  little  pinch  of  bog- 
moss  has  often  yielded  scores  of  half-a-doasen 
genera  and  a  greater  number  of  species. 
Frequently,  however,  the  Spka^ium  of 
many  localities  contains  comparatively  few 
rhizopods,  though  I  have  rarely  found  them 
entirely  absent  from  this  moss.  Other 
mosses  and  liverworts  I  have  not  observed 
to  be  specially  favorite  habitations  of  rhizo- 
pods, not  even  such  aquatic  kinds  as  the 
Poniinalis. 

Collection  (f  Bhisopods. — The  mode  I  have 
habitually  adopted  for  collecting  rhizopods, 
which  is  also  equally  well  adapted  for  col- 
lecting many  other  microscopic  organisms, 
phmts,  and  animals,  is  as  follows: — 

For  ponds,  ditches,  or  other  waters,  I  use 
a  small  tin  ladle  or  dipper,  such  as  is  com- 
monly emploved  for  domestic  purposes. 
Into  the  handle  I  insert  a  stick  of  conven- 
ient length,  and  for  this  I  usually  carry 
with  me  a  jointed  pole  of  two  or  three 
pieces,  each  about  Ave  feet.  The  dipper  is 
used  by  slowly  skimming  the  edge  along 
the  bottom  of  the  water  so  as  to  take  up 
only  the  superficial  portion  of  the  ooze, 
which  is  then  gently  raised  from  the  water 
and  transferred  to  a  glass  jar.  A  small  hole 
in  the  bottom  of  the  ladle  favors  the  reten- 
tion of  the  collected  material,  but  care 
should  be  taken  that  it  is  not  so  large  as  to 
permit  the  material  to  stream  through. 
After  the  collecting  jar  is  full,  if  more  of 
the  material  is  wanted,  after  allowing  that 
in  the  bottle  to  settle,  I  pour  ofl"  a  porton  of 
the  water  and  supply  an  additional  quantity 
from  the  locality. 

Usually  I  have  proved  more  successful  in 
obtaining  rhizopods  from  the  ooze  near  the 
shores  of  lakes  and  ponds  than  I  have  in 
deeper  water;  but  this,  I  suspect,  was 
mainly  due .  to  the  circumstance  that  near 


the  shore  I  could  see  the  ooze  at  the 
bottom  of  the  water,  and  could  much 
better  manage  to  collect  the  desired  ma- 
terial. 

Aquatic  plants,  if  rooted  in  the  mnd, 
should  be  carefully  cut  off  and  gently  lifted 
from,  the  water  so  as  to  disturb  as  httle  as 
possible  the  adherent  materials.  A  sufficient 
quantitity  being  placed  in  a  tin  preserv- 
ing can  or  other  vessel,  water  from  other 
portions  of  the  plants  may  be  squeezed  upon 
that  which  is  retained. 

Wet  t^hagnum  may  be  collected  and  pnt 
in  tin  preserving  cans,  and  the  water  of 
other  portions  may  be  squeezed  upon  the 
portion  preserved.  The  same  process  maj 
be  pursued  with  other  mosses. 

From  the  surface  of  the  ground  in  wet 
places  to  collect  the  rhizopods,  it  is  sufficient 
to  scrape  up  with  the  broad  blade  of  a 
knife  the  green  algous  material  with  which 
the  animals  are  usually  associated. 


Third   Corpuscular    Element   in   the 

Blood. 

Im  a  paper  read  before  the  Birmingham 
Philosophical  Societv,  Dr.  Norris  de6cnl)eH 
a  research  on  a  '*  third  corpuscular  element " 
which  he  believes  to  exist  normally  in  the 
blood.  He  propounds  an  entirely  new  view 
regarding  the  histology  and  growth  of  the 
blood-corpuscles.  He  concludes  that  in 
normal  mammalian  blood  tliere  are  certain 
colorless,  invisible,  biconcave  disks,  similar 
in  every  respect  to  the  red  corpuscles,  with 
the  exception  of  the  absence  of  color;  that 
these  corpuscles  exist  in  the  blood  in  large 
numbers,  and  that  they  are,  in  fact,  en 
earlier  stage  of  the  red  corpuscles  in  which 
they  have  not  yet  obtained  haemoglobin.  He 
further  considers  that  they  are  lymph-cor- 
puscles which  have  assumed  a  biconcave 
form  immediately  on  being  introduced  into 
the  current  of  the  blood.  Between  the  two 
kinds  of  biconcave  disks  (the  ordinary  red 
and  Dr.  Norris's  invisible  corpuscles), 
others,  having  every  intermediate  gradation 
of  color,  are  demonstrable.  The  author 
stales  that  he  has  been  able  to  observe  tlie 
conversion  of  the  discoid  lymph-cell  into  a 
biconcave  corpuscle.  He  is  entir^y  opposed 
to  the  current  view  that  the  white  corpus- 
cle of  the  blood  is  a  nucleated  cell;  he  con- 
siders it  to  be  a  mere  **  accidental  aggre- 
gate of  adhesive  lymph-corpuscles,"  the 
false  appearance  of  nudeation  being  caused 
by  post-mortem  changes. 

Mrs.  Ernest  Hart,  in  a  critical  note  on 
Dr.  Norris^s  research,  very  justly  observes 
that  the  author's  methods  are  open  to  the 
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objection  of  tending  to  produce  artificial 
appeaitmces.  Tlu^e  methods  b j  which  the 
"colorless  corpuscle"  is  rendered  visible 
were:  1.  By  changing  the  refractive  index 
of  the  serum  by  the  addition  of  a  saturated 
solution  of  common  salt.  2.  By  withdraw- 
ing the  seruni  from  the  corpuscles  by  the 
method  called  "packing."  3.  By  withdraw- 
ing the  corpuscles  from  the  serum  by  the 
method  described  as  that  of  "  isolation." 

As  to  the  first,  Mrs.  Hart  calls  to  mind 
the  fact  that  the  solution  of  sodium 
chloride  causes  many  blood-corpuscles  to 
lose  their  hsBmoglobin,  and  thus  assume  the 
appeamce  of  Dr.  Norris's  "  invisible  cor- 
puscle." Regarding  the  method  of  pack- 
ing she  points  out  that  the  corpuscles  are 
here  subjected  to  an  extreme  degree  of 
pressure,  which  causes  certain  of  the  cor- 
puscles to  discharge  their  heemoglobin  and 
to  become  transparent.  The  method  called 
bvDr.  Norris  "iscdation,"  again  does  vio- 
lence to  the  delicate  structure  of  the  red 
blood-corpuscles,  so  that  many  of  them 
hftve  the  appearance  of  being  ruptured,  and 
of  having  lost  their  contents.  Hence  she 
concludes  that  the  reality  of  Dr.  Norris's 
third  corpuscle  as  a  normal  constituent  of 
living  blood  is  extremely  doubtfuL — Lond. 


•  •  • 


TRANSAOTIONS   OF  SOOIBTIES. 

Note.— It  will  afford  us  great  pleasure  to  publish  notes  of 
ti)e  Transactions  of  any  of  our  Microscopical  Societies.  The 
Hmited  space  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  We  wish  it 
aito  to  be  distinctly  understood  that  these  reports  are  pub- 
lished as  received  from  the  Secretaries  of  the  difTerent  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  responsible 
fer  any  statements  contained  therein. 

8aa  FraacUmo  Uleroaoopical  Society »The 
Kmi-monthly  meeting  of  this  Boclety  was  held  on 
the  eyening  of  Febroary  19lh,  President  0.  Mason 
Einne  in  the  chair. 

Hewn.  HarknoM  and  Moore,  members  of  the 
>oeiet7f  presented  to  the  library  a  copy  of  "The 
Catalogue  of  the  Paoiflc  Ooast  Fungi,*  compiled  by 
thote  gentlemen,  making  at  the  same  time  a  state- 
ment of  the  work  done  In  that  direction  during  the 
iMt  four  years.  The  President  oalled  attention  to 
ihe  great  Tslne  of  this  work,  containing,  as  it  does, 
not  only  a  large  number  of  named  Tsiieties,  but 
nearly  ninety  new  spedes. 

Donations  were  made  to  the  cabinet  by  Mr.  D.  W. 
Grant,  of  Diatomaceous  earth  from  Napa  Valley, 
utdthreeiUdes  of  this  material  mounted  and  pre- 
■nted  faj  Mr.  William  Norris,  which  were  found  to 
be  baaatiftil  and  Tery  rich  in  diatoms. 

Mr.  Qeorge  0.  Hiokox,  of  Ssn  Franoisoo,  was  pro- 
pped for  resident  membership. 

Dr.  S.  M.  Monser,  to  whom  the  material  received 
by  the  looiety  from  ]>r.  Bex,  of  PortUnd,  Oregon, 


and  brought  to  San  Frandsoo  by  Mr.  Hanks,  was 
referred  at  the  last  meeting,  reported  that  he  had 
made  an  examination  of  it,  and  found  undoubted 
specimens  of  the  trichina,  although  the  material 
was  in  a  bad  condition.  He  preaented  a  mounted 
slide,  which  was  examined  by  the  members  of  the 
society,  and  trichina  spiralis  fully  identified. 

Mr.  H.  G.  Hanks  stated  that  the  Oalifomia  State 
Geological  Society  had  receiTed  a  meteorite  weigh- 
ing 128  pounds  from  San  Bernardino  county,  which, 
as  far  as  known,  is  the  second  one  found  in  the 
State ;  and  inyited  the  members  to  call  at  his  lab- 
oratory to  see  it,  promising  that  the  society  should 
baye  mounted  slides  of  it  when  cut. 

Under  the  head  of  "  Written  Conununications,** 
Mr.  Hanks  read  a  paper  on  ''Rusty  Gold,"  which 
will  be  found  In  another  part  of  the  journal. 

A  letter  was  read  from  Mr.  0.  H.  Denison,  the 
Becordhig  Secretary  (who  is  confined  to  his  bed 
from  sickness),  with  reference  to  printing  the  pro- 
ceedings of  the  society  in  pamphlet  form,  etc., 
which  matter  was  laid  oyer  until  Mr.  Denison's  re- 
coyery. 

President  Kisne  called  upon  all  the  members  of 
the  society  to  prepare,  and  read,  original  papers  on 
the  yarions  branches  of  Microsoopical  Sdence,  of 
which  they  indiyiduaUy  make  spedal  study.  The 
idea  was  suggested  by  him  that  the  study  of  Hying 
diatoms  might  throw  valuable  light  on  the'  lawi 
goyeming  the  growth  of  plants.  Other  subjects  of 
eqnal  interest  might  be  mentioned. 

Br.  Harkness  strongly  urged  each  member  to 
select  some  subject  for  special  study.  He  called 
attention  to  the  aphidians  on  the  Pacific  Coast; 
also  to  the  galls  on  trees,  which  are  caused  by  the 
Gynips.  Original  papers  on  both  or  either  of  these 
subjects  would  be  exceedingly  valuable  and  inter- 
esting. 

The  regular  semi-monthly  meeting  of  the  Ban 
Francisco  Microscopical  Society  was  held  at  their 
rooms,  March  18th,  1880,  at  which  the  prompt  ap* 
pearance  of  members  gave  evidence  of  thehr  in- 
creasing interest  in  microscopical  science ;  Presi- 
dent Kinne  in  the  chair. 

A  donation  to  the  library  was  received  from  the 
Boyal  Microscopical  Society  of  Great  Britain,  and  a 
mounted  slide  of  diatoms  from  Vice-President  Nor- 
ris, of  earth  from  Yirginia  Oity,  Nevada,  was  added 
to  the  cabinet.  Mr.  Norris  reported  that  the  earth 
contained  Melosira  and  Navicula.  Mr.  Norris  also 
exhibited  a  sUde  of  some  earth  lately  reoeived  from 
San  Lnis  Obispo,  Gal.,  which,  from  a  cursory  ex- 
amination, he  thought  was  similar  to  the  celebrated 
Santa  Monica  earth.  He  was  requested  to  make  a 
carefhl  examination  and  report  at  a  subsequent 
meeting.  Samples  of  the  earth  were  also  sent  to 
Professor  H.  L.  Smith,  of  Hobart  College,  New 
York,  for  his  examination. 

Should  this  earth  prove  to  be  of  the  same  oompo- 
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giilon  as  that  disooyered  near  Santa  Monica  by  Mr. 
Woodward,  it  will  be  of  the  greatest  iutereat  to 
mioroacopiBta,  as  the  society  has  receiTed  a  large 
number  of  applications,  from  all  parts  of  the  world, 
for  samples  of  it.  Thematexial  pnrohased  by  Dr. 
Mead  Edwards  for  miorosoopioal  uses  and  examina- 
tions, has  been  removed  from  the  storehouse  to  the 
society  room,  where  it  will  be  arranged  and  made 
aTailable  for  use.  Besides  8,000  mounted  speci- 
mens on  glass  slides,  the  purchase  contains  dia- 
tomaceous  earth  from  nearly  eyeiy  country  on  the 
globe,  besides  thousands  of  phials  containing 
dredgings  and  marine  algte  upon  which  diatoms 
are  found. 

The  members  of  the  sodety  have  pnrohased  this 
material  at  their  own  expense,  and,  in  scientiflo 
circles,  are  credited  with  their  commendable  zeal ; 
a  New  York  scientific  Journal  declaring  that  the 
publications  of  the  society,  by  its  first  Secretary 
(Colonel  G.  Mason  Kinne),'  **did  more  to  foster 
microscopy  than  any  other  literary  agency  in  the 
country," 

At  this  meeting  Br.  Mouser  read  a  letter  from  W. 
A.  AbeL  Bsq.,  of  Syracuse,  N.  T.,  and  his  report 
upon  the  subject-matter  brought  out  some  inter- 
esting information  on  the  subject  of  monomania. 
After  an  interchange  of  opinions  upon  yarious  sci- 
entific topics  of  the  day,  the  society  adjourned. 

The  regular  meeting  of  the  San  Frandsoo  Micro- 
scopical Society  was  held  at  the  sodety  room.  May 
6th,  1880,  President  0.  Mason  Kinne  in  the  chair, 
and  a  large  number  of  members  present.  (General 
A.  M.  Winn  was  present  as  a  yisitor.  Additions  to 
the  library,  of  yarious  publications,  were  made,  and 
a  donation  from  the  Boyal  Microscopical  Sodety  of 
Great  Britain,  of  a  copy  of  their  journal,  was  re- 
cdyed  with  pleasure. 

The  President  announced,  to  the  great  satisfac- 
tion of  the  members  of  the  society,  that  more  of 
the  celebrated  **  Santa  Monica  earth,"  or  some  simi- 
lar to  it,  had  been  diBCOvered.  The  deposit  is  about 
seventy  miles  from  the  spot  where  the  original 
piece  was  first  discovered  by  Mr.  T.  P.  Woodward, 
two  years  ago.  The  present  theory  is  that  the  for- 
mer piece  became  detached  from  the  main  depodt, 
was  washed  into  the  sea,  and  then  carried  by  the 
tide  to  the  shore  on  which  it  was  found.  Professor 
H.  li.  Smith,  of  Geneva,  N.  T.,  reports  by  letter 
read  by  the  President,  in  regard  to  this  deposit, 
that  he  has  tried  the  '*  new  find"  and  finds  it  so 
rich  and  so  nearly  like  the  **  Santa  Monica,"  that 
he  desires  a  quantity,  so  as  to  be  able  to  supply  the 
demand.  Mr.  Norrie  and  ex-President  Hyde  have 
also  made  a  careful  examination  of  the  material, 
and  the  former  presented  a  mounted  slide  which 
showed  forms  of  great  beauty  and  fully  as  rich  as 
Ihe  original  of  two  years  ago. 

Sdentists  all  over  the  world,  it  is  to  be  hoped. 


can  now  be  supplied  with  this  very  inteiesttDg 
material,  for  which  they  have  been  so  anxioiif . 

A  communication  was  received  from  Profesior 
Joseph  Le  Gonte,  and  placed  on  file.  The  Secre- 
tary was  requested  to  assort,  examine,  and  report 
upon  the  material  purchased  of  Dr.  Edwards  at  the 
next  meeting.  A  letter  was  received  fit>m  Henry 
Edwards,  Esq.,  honorary  member  of  the  sodety, 
giving  his  Post  Qfllce  address  and  announcing  his 
removal  to  New  York.  Mdville  Atwood,  Esq.,  con- 
tributed a  paper  of  great  value,  which  will  appear 
in  our  next  issue.  In  the  discussion  on  this  pap^, 
Mr.  Hanks  remarked  that  it  was  a  mistake  to  sap- 
pose  that  a  rock  section  must  be  cut  so  thin  as  to 
be  wholly  transparent.  In  some  cases  this  is  nece*- 
sary ;  but,  as  a  general  rule,  the  section  should  be 
left  as  thick  as  possible,  and  strongly  lighted  by  the 
aid  of  a  parabolic  reflector.  The  beauty  of  many 
specimens  is  destroyed  in  the  effort  made  to  fit 
them  for  observation  by  simple  transmitted  light. 

Mr.  Atwood*s  plan  to  oement  the  section  to  a 
glass  slide,  and  to  examine  it  firom  time  to  time 
under  the  microscope  as  the  work  progresses,  ii 
very  important,  as  it  will  enable  the  student  to 
stop  at  the  exact  point  when  light  can  be  pasted 
through  it,  but  before  many  of  the  most  interesting 
features  are  destroyed  by  over-cutting. 

The  readers  of  Mr.  Atwood's  paper  oannot  reafize 
the  beauty  and  importance  of  these  sections  nnlese 
they  can  see  them  under  a  first-class  binocnlar 
microscope,  and  lighted  by  Wenham's  parabda. 

The  meeting  adjourned  at  a  late  hour. 


'Welleslejr  (5olle|pe  HIcrotcopical  Society.— 

The  regular  meeting  was  held  Monday  evening, 
May  24th,  the  President,  Miss  Hayes,  in  the  chair. 
Miss  Clark  read  a  paper  on  starch,  giving  the  theo- 
ries of  growth  and  the  different  characteristics  of 
the  starch  grain  in  different  vegetable  substances. 
This  was  illustrated  by  blackboard  drawings  of  the 
starch  grain,  the  potato,  bean,  corn,  buckwheat, 
rice,  oats,  and  arrow-root.  She  then  gave  a  yer; 
full  aoalysis  of  the  structure  of  a  grain  of  wheat, 
illustrated  by  drawings  of  the  various  parts.  Under 
the  microscope  and  the  polariscope,  slides  illustrat- 
ing the  same  subject  were  shown. 

M.  YmaQiLi  Smra,  Oor.  Bee 

BIieroe«oplc«l  Soeiety  of  Cuntdeaa,  V.  J*-^A\ 
the  regular  meeting.  May  22nd,  Isaac  O.  Martlndale 
gave  an  interesting  talk  upon  '*  The  Germination 
and  Growth  of  Parasitic  Phtnts." 

He  first  drew  a  distinction  between  paradtac  and 
epiphytic  plants,  in  that  the  former  feeds  upon  and 
the  latter  lives  or  rests  only,  without  feeding  upon 
the  pieces  of  the  host.  Paradtio  plants  may  also 
be  defined  or  divided  into  those  which  have  green 
leaves  and  those  devdd  of  them,  those  having 
them  assimilate  thdr  own  food,  whQe  the  leafless 
feed  on  that  prepared  by  the  host  plsnt.    They  are 
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farther  distingniihed  by  those  which  germinate  in 
tho  eirth,  and  afterwards  become  parasitic.  Those 
which  germinate  as  parasitic  and  afterwards  pur- 
106  an  independent  existence,  and  those  wliioh  ger- 
minate, liTe  and  die  attached  to  another. 

The  Common  Dodder,  Onscota  Americana,  con- 
ipicnons  in  oar  swamps  in  the  summer,  appearing 
like  a  copper-colored  wire,  is  an  illustration  of  the 
first  class.  Its  seeds  germinate  in  the  earth,  the 
embryo  of  which  typifies  theftiture  growth,  being 
of  the  form  of  a  spiral. 

After  the  seedling  has  grown  out,  it  finds  some 
plant  to  which  it  attaches  itself  by  little  projections 
or  papUls,  which  push  out  of  the  side  of  the  slen- 
der item  and  penetrate  the  woody  tissue  or  fibres 
of  the  plant  it  is  destined  to  feed  upon,  then  the 
eomikeeiioin  with  the  earth  dies,  and  thereafter  all 
Dooriahment  is  drawn  fifom  the  host  through  the 
Ittle  root-like  suckers.  The  history  of  the  growth 
of  this  plant  was  traced  through  the  Tarious  stages, 
and  an  illustration  giyen  that  while  the  Dodder 
wai  a  parasite  it  might  succor  or  sustain  another 
parasite  on  itself—a  fungus  which  the  speaker  had 
diiooTered  a  few  years  since,  near  H  t.  Ephraim, 
and  which  is  now  known  as  Proiomyeet  MarUnda- 
Ki,  10  named  by  Pro!  0.  H.  Beck,  of  Albany,  an 
uthority  on  this  class  of  plants. 

The  ^ax  Dodder  is  another  spedes  of  similar 
habtt^  formerly  destmotiTe  in  the  flax  fields  of  our 
fore&thers,  who  grew  that  commodity  for  "  home- 
ipUL**  Beyeral  other  species  were  described,  and 
about  one-tenth  of  those  known  are  said  to  be  in- 
habitants of  the  United  SUtes. 

Of  the  class  that  germinate  on  the  roots  of  other 
plants,  and  may  perfect  their  growth  afterwards 
mdependently,  a  large  number  of  instances  were 
giTen,  admirably  illustrated  by  dried  spedmens 
from  the  large  herbarium  of  the  lecturer,  some  na- 
tures of  this  oountiy,  others  from  Europe,  Asia, 
and  Africa. 

A  Teiy  handsome  specimen  of  the  so-called  snow 
plant  of  the  Western  Sierras  was  exhibited  and  its 
habits  of  growth,  etc,  described. 

SehweUUitia  odoraia,  a  rare  plant  (parasltio), 
vas  shown  as  perpetuating  the  name  of  Van 
Sehweioita,  who  spent  a  large  part  of  his  life  in  the 
atndy  of  the  lower  forms  of  Tcgetable  life. 

The  large  order  of  Orobmuhe  was  illustrated  by 
wunerous  speeies,  and  detailed  descriptions  of  the 
Hfe  history  of  the  ourious  plants  were  given,  and 
nuuiy  interesting  fhots  reh^ted. 

The  wrapt  attention  paid  to  the  lecture  must 
hare  been  gratuying  to  the  speaker,  as  an  assur- 
ance that  the  Ubog  of  many  tedious  hours,  the 
bttgues  and  disi^ipointments  of  many  a  weary 
learehincolleeting  these  fitcts  and  specimens,  af- 
ftvded  so  moch  instmctton  to  those  seekers  i^r 
bM>wledge,  whose  eager  &ces  showed  their  appre- 
eUtlon. 

At  its  euodusion^  remariui  upon  it  were  made  hj 


scTeral  members,  and  the  attention  of  the  audience 
called  to  those  interesting  parasitic  plants  or  micro- 
ftmgi,  Cluster  Cujpt,  of  which  large  numbers  and 
different  spedes  were  shown  and  explained  by  the 
members  under  the  microscope. 

The  meetings  of  the  sodety  constantly  increase 
in  interest,  and  the  attendance  on  each  "  Tidtors"* 
night  grows  larger  and  larger. 


The  Ceatml  IVewr  Tork  Mlevoeeoploal  Clwb* 

regular  meeting  of  the  club  was  hdd  on  thSs 
eyening  of  Tuesday,  Hay  26th,  at  the  office  of  Dr. 
Robert  Aberdein,  in  Syracuse,  Preddent  OoUins  in 
the  chair. 

The  first  of  the  regular  work  appointed  for  the 
eyening  was  an  exhibition,  by  Dr.  B.  W.  Loomis,  of 
"fjreo-hand**  sections  of  vegetable  stems,  beauti- 
ftdly  cut  by  himself,  followed  by  a  demonstration 
of  his  method  of  staining  the  same  with  aniline  vio- 
let in  acetic  add.  The  operation  was  quickly  per- 
formed and  the  results  good. 

Next  in  order  was  an  informal  talk  by  Dr.  0.  E. 
Slocum  on  the  uses  of  the  microscope  in  medical 
jurispradenee.  The  subject  bdng  of  such  a  wide 
scope,  all  that  was  attempted  at  this  meethig  was  a 
general  outline  of  the  subject,  with  some  remarks 
on  the  corpusdes  of  diilierent  varieties  of  blood, 
and  also  on  the  structure  of  human  and  animal 
bone. 

An  exhibition  of  microscopes  and  slides,  by  the 
members,  was  then  made,  after  which  the  meeting 
adjourned. 


The  "West  Claester  PlaileaoplaieAl  Bocletx 
AnaoAl  S«tree,  Mmy  miila.^Two  years  ago  the 
West  Chester  Philosophical  Sodety  was  organised 
in  this  borough  by  a  fsw  influential  and  intelligent 
men,  whose  identftfloation  with  this  fraternity  gave 
to  it  condderable  tone  even  at  the.  ontstart ;  and 
sinoe  that  time  it  has  been  sustained  by  persons  of 
equal  weight  i^th  that  of  its  founders.  From  the 
beginning  it  has  been  ever  active  in  making  close 
resesrehes  into  sdenoe,  apd  it  has  taken  such 
means  to  disseminate  the  result  of  its  labors  that 
it  is  the  prevailing  opinion  of  almost  every  one  that 
the  existence  of  an  organlsathm  of  this  kind  has  a 
salutary  influence,  not  only  upon  the  dtizens  of  the 
town,  but  also  upon  the  inhabitants  of  the  entire 
county.  Feeling  oonsdous,  no  doubt,  that  thefr 
many  previous  meetings  have  been  both  profitable 
and  interesting,  the  members  of  the  Philosophical 
assembled  in  thefr  rooms  to  celebrate  the  sec- 
ond anniversary  since  the  formation  of  the 
sodety.  It  is  needless  to  say  that  this  scientific 
rendezvous  was  literally  crowded.  In  fact,  the  ad- 
dition of  Mr.  Hartman  Naylor's  suite  of  rooms  to 
those  of  the  sodety  were  hardly  sufficient  for  the 
display  of  the  microscopes,  and  for  the  accommoda- 
tion of  the  vidtors.  Ti|0  hundred  and  seventy-five 
tickets  of  invitation  were  sent  to  the  friends  of  the 
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society.  Among  the  redpients  of  the  Mtme  were 
the  memberi  of  the  Oamden  (N.  J ),  and  the  Lui- 
caiter  Microsoopioal  SodetieB ;  the  former  wu  re- 
presented only  by  a  number  of  iti  instmmentSi 
while  the  latter  tent  seyeral  miGaroscopes  by  meaoB 
of  the  following-named  memben :  Prof.  J.  P.  Mo- 
Gaskey,  E.  W.  MoCaskey,  B.  F.  Baylor,  J.  H.  BUe, 
W.  F.  Duncan,  G.  A.  Locher,  and  J.  D.  Pyott. 
Among  the  many  other  things  that  attracted  the 
attention  of  the  yisltors  was  a  microscope  brought 
by  the  Lancaster  Microscopical  Society,  which  is 
supposed  to  be  over  one  hundred  years  old,  and,  of 
course,  is  of  foreign  manufacture.  It  was  sent  to 
London  for  repairs  in  1837,  and  the  bill  for  the 
necessary  renoTation  amounted  to  £2  48.  6d., 
which  would  seem  rather  high  when  the  instrument 
is  compared  with  its  modem  neighbors. 

The  number  of  microscopes  was  yery  large,  and 
the  objects  were  of  great  beauty  and  interest,  but 
want  of  space  precludes  our  enumerating  them. 


After  a  practical  address  on  Taxidermy,  illns- 
trated  by  actual  operations  on  a  small  bird,  the  mem- 
bers gare  an  exhibition  of  microscopical  objects 
This  gaye  great  pleasure  to  the  entire  audieDce, 
many  of  the  objects  being  exceedingly  beantifni, 
interesting,  and  instruotiye. 


BII«roecopic«l     Ifoeieijr.  —  The 

membership  of  this  society  numbers  upwards  of 
fifty.  When  it  is  taken  into  consideration  that  the 
sodety  is  but  ten  weeks  old,  this  is  remarkable. 
The  number  of  instnunents  now  owned  by  mem- 
bers of  the  society  is  fifteen,  all  of  them  first-class 
instruments,  with  pretty  fall  list  of  accessories. 
** Beck's  National"  figures  prominently  among 
them.  Their  meetings  are  hdd  oyery  Tnesday 
eyening  at  eight  o'dock.  The  first  Tuesday  of  each 
month  is  the  business  eyening ;  the  other  meetings 
are  open  to  yidtors  who  are  fortunate  enough  to 
secure  passes,  none  being  admitted  without.  The 
meeting  every  Tuesday  eyentng  instead  of  twice  a 
month  is  an  idea  of  the  Preddent's.  He  wishes  to 
keep  up  the  interest  among  the  members,  and  haye 
the  influence  of  the  sodety  plsinly  and  continually 
felt  in  the  community,  and  in  this  he  has  certainly 
succeeded. 

At  a  recent  meeting  there  were  a  hundred  or 
more  guests  present,  tickets  haying  been  issued 
only  to  as  many  persons— in  addition  to  the  actiye 
and  contributing  members— as  could  be  comfort- 
ably accommodated.  Some  thirteen  microscopes 
wei«  on  duty,  showing  a  great  yariety  of  interest- 
ing, and  beautiftil,  and  wonderful  objects,  in  both 
ordinary  and  polarised  light.  These  objeets  were 
but  a  small  part  of  what  the  sodety  has  already 
accumulated.  In  addition  to  those  shown  on 
mounted  slides,  others  were  exhibited  in  liying  ani- 
mal form,  or  from  fi^sh  or  recently  plucked  flowers 
and  plants.  Among  the  yidtors  present  were  some 
of  our  leading  and  most  wide-awake  dtlaens,  repre- 
senting lawyers,  dergymen,  doctors,  and  the 
skilled  medianics  firom  the  Lancaster  Watch  Fac- 
tory, who  haye  made  mechanism  a  fine  art  in  no 
degree  inferior  to  that  of  «the  microscope  builders 
themselTCs. 


State  Mieroeoopicml    Soelctjr  of  IIUmoU.— 

The  annual  meeting  of  the  State  Microscopical  6o- 

I  dety  of  Illinois  was  hdd  at  the  Academy  of  Sdeoces, 

968  Wabash  Ayenue,  Friday  eyening,  April  2Sd,  18K). 

The  Treasurer's  report  showed  a  highly  satiifke- 
tory  financial  condition,  about  $200  haying  been 
pdd  in  during  the  past  year,  while  the  expendi- 
tures were  less  than  $50. 

The  following  papers  haye  been  read  before  th« 
sodety  since  the  semi-annual  meeting  last  October : 

"  Becent  Jlicroscopical  Work,**  by  James  Golgrove. 

"The  Microscopical  Examhiation  of  Signature!," 
by  Lester  Gurtis. 

«  The  Microscopical  Examination  of  Dust,"  by  A. 
G.  Thomas. 

"  A  New  Obseryation  on  the  Histology  of  (he 
FcBtal  Lung,"  by  Lester  Gurtis. 

*'  The  Microscopical  Examination  of  Tissues  after 
the  Administration  of  Mercury,"  by  S.  V.  derenger. 

*<The  Study  of  the  Gell,  with  reference  to  th« 
New  Theory,"  by  Lester  Gurtis. 

*' Plant  or  Animal?— A  Popular  Description  of 
some  of  the  Myxogastrio  Ftngi,**  by  the  Secretazy. 

**  Notes  on  Micro-Lithology,"  by  A.  O.  Glark. 

"The  IntraH)yular  Life  of  the  Ohick," by  C.  H. 
Kunball. 

The  following  genUemen  were  elected :  Preddent, 
B.  W.  Thomas;  Yice-Preddents,  Lester  Guriii, 
M.  D.,  Prof.  E.  F.  Basthi ;  Secretary,  E.  B.  Stoirt; 
Gorreeponding  Secretary,  James  Oolgroye ;  Tress- 
urer,  W.  H.  Summers ;  Tmsteea—Prol  £.  J.  Hill, 
Dr.  S.  J.  Jones,  Dr.  F.  W.  Mercer,  H.  M.  Thomp- 
son, and  Ghas.  Boring.    E.  B.  SroAsr,  Secretazy. 


OriAtli  01«b  of  Mtoroeoopj  (Dctvolt).— At 

the  regular  meeting,  June  8,  an  exceedingly  inter- 
esting demonstration  on  the  subject  of  orjstallizft- 
tion  was  giyen  by  the  Preddent,  Prof.  E.  W.  Wet- 
more,  who  illustrated  the  subject  by  aUowing  yari- 
ous  solutions  to  crystalise  uzider  the  microsoope. 
Prof.  Wetmore,  Ft«d  H.  Seymour,  and  Piot  Obii. 
H.  Stowell  were  appointed  a  committee  to  arrange 
for  a  public  entertainment,  where,  by  the  use  of » 
stereoptioon,  with  a  microscope  attachment,  « 
great  yarie^  of  microscopical  objects  can  be  en- 
lai^^  and  thrown  upon  a  screen,  so  as  to  be  seen 
by  a  large  audience.  They  propose  in  this  way  to 
show  crystals  forming,  poUrisoope  ol^eots,  dronl*- 
tion  of  the  blood,  the  pulsations  of  a  frog's  hesrt, 
and  many  forms  of  living  animalcul*.  This  enter- 
tainment is  to  be  given  in  aboui  two  weeks. 


rut.  t.  Fig.  t. 
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Penetration— A    Contribution    to    the 
Study  of  the  Subject.* 

BY  OfiO.  £.  BLACKHAM,  H.D.,  F.B.H.&, 

Honorary  Member  of  the  Rochester  Microscopical 
Society,  etc..  eta 


T  the  meeting 
of  this  Society, 
held  in  February 
last,  I  had  the 
pleasure  of  lis- 
tening to  an  ex- 
cellent paper  on 
"The       Micro- 

V^  rw!     jjfe^^         scope    and     its 
^36^^    1   '^cw*         Parts, "in  which 

my  friend,    Mr. 

Edward  Bausch, 
with  a  liberality  only  too  rare  among 
practical  opticians,  gave  ns  the  results  of 
his  studies  and  labors  for  the  improre- 
ment  of  our  favorite  instrument. 

After  the  paper  had  been  read,  and  for 
the  purpose  of  stimulating  discussion, 
Dr.  Rider  spoke  substantially  as  fol- 
lows: 

''I  believe  it  haa  been  claimed  here, 
that  penetration,  or  depth  of  focus,  is  a 
fault,  rather  than  a  merit,  in  objectives 

/  Bead  before  the  Rochester  Microscopical  So- 
ciety. April  13th,  1880. 


for  the  microscope.  Now,  the  human  eye 
is  possessed  of  considerable  penetration, 
and  Prof.  Helmholtz  has  said  of  it,  that 
had  he  received  from  an  optician  an  in- 
strument so  faulty  as  the  human  eye,  he 
would  have  sent  it  back  to  be  properly 
constructed.  In  spite  of  these  theoretical 
faults,  perhaps,  indeed,  because  of  some  of 
them,  the  human  eye  is  an  instrument  of 
great  practical  value,  and  it  is  a  question 
if  we  should  require  our  artificial  optical 
instruments  to  be  free  from  the  theoreti- 
cal error  of  penetration  which  is  found 
to  be  of  great  practical  value  in  the 
human  eya  In  other  words,  admitting 
that  an  objective,  possessed  of  con- 
siderable penetration,  is  theoretically 
faulty,  may  it  not  be,  for  many  practical 
purposes,  of  more  value  than  one  not 
possessed  of  penetration." 

I  do  not  understand  that  in  offering 
these  remarks.  Dr.  Rider  intended  to  put 
on  record  his  own  opinions  on  the  sub- 
ject, but  that  he  merely  threw  them  out 
to  stimulate  a  discussion  which,  howevei*, 
owing  I  think  to  the  lateness  of  the  hour, 
was  much  more  brief  than  I  could  have 
wished. 

Dr.  Rider's  remark's,  howeveiv  seem  to 
me  to  formulate  so  admirably  the  current 
objections  to  what  I  believe  to  be  the 
true  view  of  this  subject^  that  I  have 
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taken  them  for  the  text  of  the  present 
paper,  in  which  I  propose  to  discuss  the 
subject  on  first  principle& 

Before  discussing  a  subject,  however, 
it  is  well  to  know  just  what  it  is  we  are 
to  discuss.  What  then  is  Penetration  in 
a  Microscope  Objective? 

Frey,  in  ''The  Microscope  and  Micro- 
scopiod  Technology,**  Gutter's  tra^nsLi- 
tion,  New  York,  1872,  makes  it  synono- 
mous  with  resolving  power,  and  says  it 
varies  directly  as  the  angle  of  aperture. 

Dr.  W.  B.  Carpenter,  "The  Micro- 
scope," 4th  Edition.  London,  1868,  (p. 
171,)  says: 

"The  Penetrating  power,  or,  focal 
depth,  of  an  object  glass,  (good  defini- 
nition  being,  of  course,  presupposed) 
mainly  depends  upon  the  degree  of  dis- 
tinctness with  which  parts  of  the  object 
that  are  a  little  out  of  focus  can  be  dis- 
cerned; and  this  will  be  found  to  vary 
greatly  in  different  objectives,  being 
within  certain  limits  in  an  inverse  pro- 
portion to  the  extent  of  the  angle  of 
aperture." 

Here  are  two  radically  different,  even 
opposite,  definitions  of  the  same  term. 

Dr.  Carpenter's  is  the  one  most  con- 
sonant with  the  ordinary  meaning  of  the 
word  penetration,  is  the  one  generally 
accepted  by  English  speaking  micro- 
scopists,  and  is  the  one  to  which  Dr. 
Bider  referred  in  his  remarks,  and  which 
I  shall  adopt  in  the  present  paper. 

Now,  in  examining  Dr.  Bider's  state- 
ment, I  find  the  following  propositions 
either  stated  or  implied. 

Ist  The  human  eye  is  not  theoreti- 
cally perfect  from  an  optical  point  of 
view. 

2nd.  That  in  spite  of  these  imperfec- 
tions, or  perhaps,  indeed,  because  of  them, 
the  human  eye  is  an  optical  instrument 
of  gi*eat  practical  valua 


8rd.  That  among  the  theoretical  im- 
perfections, penetration  or  depth  of  focus 
is  one. 

4th.  That,  therefore,  we  may  infer 
that  an  objective  with  this  theoretical  de- 
fect will  be  of  more  practical  value  than 
one  free  from  it. 

To  these  propositions  I  reply. 

1st  That  I  admit  that  the  normal 
human  eye  is  theoretically  imperfect 

2nd.  I  also  admit  that  in  spite  of  these 
imperfections  (but  not  because  of  any  of 
them,)  it  is  an  optical  instrument  of  great 
practical  value. 

3rd.  That  the  human  eye  is  possessed 
of  penetration  to  a  much  less  degree  than 
is  generally  supposed. 

4th.  That  the  optical  conditions  in  re- 
gard to  the  relative  distances  of  the  ob- 
ject and  image  being  exactly  reversed,  it 
does  not  all  follow  that,  admitting  that 
a  certain  amount  of  penetration  is  legiti- 
mate, proper,  and  useful  in  the  eye,  the 
same  is  true  in  regaxd  to  a  microscope 
objective. 

To  illustrate  my  4th,  proposition,  let 
us  consider  first  the  conditions  of  pene- 
tration in  an  optically  perfect  eye,  and 
objective  respectively.  Here  the  object 
is  at  a  considerable  distance  from  the 
optical  centre  of  the  eye,  not  less  than 
ten  inches,  generally  speaking,  and  often 
much  more,  while  the  image  is  at  a  very 
short  distance,  something  less  tban  an 
inch.  Hence  the  image  is  much  smaller 
than  the  object,  and  hence  also  two 
planes  at  right  angles  to  the  line  of  vis- 
ion or  optic  axis  of  the  eye,  which  are 
separated  by  a  considerable  distance  in 
the  object,  may  be  so  approximated,  by 
mere  reduction,  of  size,  in  the  image,  as 
to  be  brought  to  practically  one  and  the 
same  visual  plane  upon  the  retina. 
(Fig.  1.) 

In  the  case  of  the  microscope  objective. 
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howeyer,  theae  conditions  are  just  re- 
yersed;  here  the  object  is  small  and  is 
situated  in  the  short  conjugate  focus,  and 
the  enlarged  im^ge  is  situated  in  the 
long  conjugate  focus,  (Fig^  2,)  and  hence 
two  planes  which  are  close  together  in 
the  object  must  be  much  more  widely 
separated  in  the  image,  and  this  in  exact 
proportion  to  length  of  the  posterior 
conjugate  focus,  as  compared  with  the 
anterior.  Hence,  also,  in  a  theoretically 
perfect  objective  (the  posterior  conjugate 
foeos  being  assumed  as  fixed  at  ten 
inches)  the  amount  of  penetration,  that 
is,  the  distance  between  two  planes  of  the 
object  which  can  be  near  enough  to  the 
same  focal  plane  in  the  image  to  be  seen 
clearly  and  distinctly  at  one  and  the 
same  time,  must  be  very  small,  and  will 
Tory  directly  as  the  length  of  the  an- 
terior conjugate  focus,  or  approximately 
as  the  working  distance.  To  this  it  may 
be  replied,  that  no  objective  is  theoreti- 
cally perfect,  and  that  some  objectives 
have  considerable  penetration  in  pro- 
portion to  their  working  distance;  and 
that  these  objectives  have  been  highly 
commended  by  Pr.  Carpenter  and  other 
high  authorities. 

This  is  admitted.  Let  us  now  investi- 
gate how  this  depth  of  focus  may  be 
produced* 

If  we  take  an  objective  whose  spheri- 
cal aberration  is  under  corrected,  and 
project  rays  from  the  plane  of  the  eye- 
piece, we  shall  find  that  those  falling 
upon  the  peripheral  portion  of  the  front 
lens  are  brought  to  a  focus  sooner  than 
those  falling  upon  the  central  portion 
(Fig.  3),  and  hence,  that  rays  from  a 
plane  of  the  object  closer  to  the  front 
lens,  falling  upon  the  peripheral  portions 
of  it,  will  be  brought  to  a  focus  in  the 
same  plane  of  the  image  as  rays  from 
a  more  distant   plane    of    the    object 


falling  upon  the  central  portion  of  the 
front  lens,  and  the  distance  between  the 
two  planes  of  the  object  which  can  thus 
be  brought  to  a  common  foqus  at  the 
eye-piece,  or,  in  other  words,  the  amount 
of  penetration  of  the  objective,  will  be 
directly  proportionate  to  the  amount 
of  spherical  aberration  in  the  objective 
which  has  been  left  uncorrected^ 

Now,  this  combination  of  two  different 
images  (for  two  layers  of  a  microscopic 
object  are  seldom,  if  ever,  absolutely 
identical)  into  one,  can  only  result  m 
the  melting  together  {(xn^imon)  of  the 
images  and  a  resulting  loss  of  definition. 

Dr.  Carpenter,  {loc.  cU.)  has  said,  "The 
defining  power  of  an  objective  mainly 
depends  upon  the  completeness  of  its  cor- 
rec^ion^,  .both  for  spherical  and  chrom- 
atic aberration;  and  it  is  an  attiibute 
essential  to  the  satisfactory  performance 
of  any  objective,  whatever  be  its  other 
quahties." 

How  he  can  reconcile  this  with  his 
other  statement  that  "  The  want  of  focal 
depth  is  a  serious  drawback  in  the  per- 
formance of  many  objectives  which  are 
distinguished  by  the  possession  of  other 
admirable  qualities,"  I  do  not  know, 
and  it  is  not  my  purpose,  at  this  time  to 
inquire. 

We  have  now  seen  that  penetration  in 
an  aplanatic  combination,  is  dependent 
upon,  and  exists  in  direct  proportion  to 
the  ratio  between  the  distance  between 
the  optical  centre  of  the  lens  and  the 
object,  (or  anterior  conjugate  focus) 
and  the  distance  between  the  optical 
centre  of  the  lens  and  the  image,  (or 
posterior  conjugate  focus),  the  anterior 
conjugate  focus  being  the  dividend,  and 
the  posterior  conjugate  focus  the  divisor, 
and  that  with  any  given  relation  between 
the  conjugate  foci  in  an  imperfectly 
corrected  lens,  the  amount  of  penetra- 
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tion  increases  with  the  amount  of  spheri- 
cal aberration,  and  decreases  in  propor- 
tion as  the  corrections  for  spherical  aber- 
ration approach  perfection,  also  that 
penetration  produces  a  melting  together 
or  confusion  of  images,  and  a  necessary 
loss  of  definition. 

Let  us  now  see  what  provision  the 
human  eye  has  to  prevent  this  lamentable 
occurrence — ^in  otiier  words,  what  are  its 
corrections  for  spherical  aberration. 

Spherical  aberration  is  caused  by  the 
fact  that  rays  falling  more  obliquely  on 
the  lens  near  its  periphery  than  at  its 
centre,  are  more  strongly  refracted  than 
those  felling  nearer  the  centre,  and  are 
consequently  brought  to  a  focus  sooner. 
One  method  of  correcting  this  error, 
(made  use  of  in  uncorrected  lebses  like 
Wollaston's  doublets),  is  to  cut  off  the 
extreme  marginal  rays  by  means  of  a 
diaphragm  with  an  opening  in  the  centre, 
and  this  device  we  find  in  its  most  per- 
fect form  in  the  iris,  an  adjustable  dia- 
phragm, whose  variable  central  opening 
forms  the  pupil  of  the  human  eye.  An- 
other device  is  to  render  the  refracting 
power  greater  in  the  centre  of  the  lens. 
In  the  microscope  we  can  only  do  this 
by  means  of  negative  concave  lenses  of 
fiint  glass,  in  which,  by  reason  of  their 
concave  form  the  greatest  negative  re- 
fracting power  is  at  the  periphery, 
thus  neutralizing  the  greater  .posi- 
tive refracting  power  of  the  peripheral 
portions  of  the  crown  gloss  convex  lens. 
In  the  human  eye,  however,  we  find  an 
arrangement  which  has  never  been  suc- 
cessfully imitated,  that  is,  the  greater 
refracting  power  of  the  peripheral  por- 
tion of  the  crystaline  lens,  which  results 
from  position  is  neutralized  by  the  greater 
refracting  power  of  the  central  portions 
resulting  from  structure,  or  in  other 
words,  the  spherical  aberration  of  the 


crystalline  lens  of  the  normal  human 
eye  is  corrected  by  a  gradual  increase  of 
densiiy  and  refracting  power  from  the 
periphery  to  the  centre. 

Having  thus  shown  that  the  human 
eye  is,  in  part,  at  least,  corrected  for 
spherical  aberration,  the  question  arises, 
whence  its  power  of  penetration?  I  re- 
ply, that  it  is  much  less  than  is  generally 
supposed.  A  part  is  accounted  for  bj 
the  relatively  great  distance  of  the  ob- 
jects as  compared  with  that  of  the  image 
upon  the  retina,  but  the  major  portion 
is  due  to  an  optical  illusion  dependent 
upon  the  rapidity  with  which  the  accom- 
modation can  be  unconsciously  varied 
and  to  the  persistence  of  impressions 
upon  the  retina. 

When  the  eye  is  at  rest,  unaccommo- 
dated, the  retina  lies  in  the  focus  for 
parallel  rays,  that  is.  rays  from  very  dis- 
tant  objects. 

If  it  were  not  for  the  power  of  accom- 
modation, rays  from  liearer  objects  would 
have  their  focus  behind  the  retina,  but 
by  means  of  the  muscle  of  accommoda- 
tion, and  the  elasticity  of  the  lens,  its 
figure  is  rendered  more  convex,  and  its 
focal  length  shortened  so  that  rays  from 
nearer  objects  are  brought  to  a  focus 
upon  the  retina,  instead  of  behind  it 
The  rapidity  with  which  this  can  be  done 
is  wonderful  A  near  object  can  be 
focussed  upon  the  retina  and  then  a  dis- 
tant one  before  the  impression  of  the 
near  one  has  entirely  passed  away,  and 
vice  versa,  so  that  we  get  the  impression 
that  we  saw  both  at  once,  instead  of  in 
rapid  succession,  and  hence  get  an  exag- 
gerated idea  of  the  penetration  of  depth 
of  focus  of  the  eye.  The  fallacy  can  be 
demonstrated  by  a  simple  experiment ; 
thus,  on  a  screen  some  ten  or  twenty  feet 
distant,  place  a  card  of  test  type  of  just 
such  size  as  can  be  clearly  read  at  that 
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distance,  then  dose  one  eye  and  hold 
before  the  other  at  arms  length  be- 
tween the  eye  and  the  test  type,  a  com- 
mon lead  pencil,  and  try  to  read  lettei-s 
on  the  type  card  and  the  lead  pendl 
simaltaneoualy.  It  can  not  be  done,  but 
the  change  of  accommodation  from  one 
to  the  other  can  be  made  almost  uncon- 
sciously and  with  surprising  rapidity.  If, 
however,  the  experiment  be  long  con- 
tinued, the  muscle  of  accommodation  be- 
comes wearied  with  its  rapid  work,  and 
the  demonstration  becomes  more  viyid. 

Thus  we  have  seen  that  while  the 
amount  of  penetration  of  the  normal 
human  eye  is  by  theory  much  greater 
than  that  for  a  properly  corrected  micro- 
scope objective,  it  is  really  much  less  than 
is  generally  supposed,  so  that  the  amount 
proper  for  a  good  objective  must  be  very 
smtdl  indeed,  and  in  this  I  have  for  the 
sake  of  simplicity,  purposely  left  out  of 
consideration  the  action  of  the  eye-piece 
of  the  microscope,  which  would  still  fm>- 
dier  diminish  the  appropriate  penetra- 
tion of  the  microscope  as  a  whola 

So  much  for  a  purely  theoretical  in- 
vestigation of  our  subject.  If  I  have 
carried  you  along  with  me  logically  thus 
br,  some  doubting  Thomas  may  still  say. 
Theoretically,  that  sounds  ail  right,  but 
practically,  may  not  penetrating  objec- 
tives be  best  after  all?  Dr.  Carpenter 
and  other  good  authorities  tell  us  that 
they  enable  us  to  see  the  parts  of  our 
objects  in  their  true  and  natural  rela- 
tions, and  the  great  majority  of  histologi- 
cal work  is  being  done  with  them  to- 
day. 

To  which  I  reply — ^the  more  is  the  pity — 
because  most  of  it  will  have  to  be  done 
over  again  with  better  lenses.  The 
bllacy  that  penetrating  objectives  enable 
08  to  see  di£ferent  planes  of  objects  in 
iheir  true  relations  arises  from  confound- 


ing depth  of  focus  with  stereoscopic  ef- 
fect The  first  arises,  as  I  have  shovm, 
in  microscope  objectives  from  imperfect 
correction  of  spherical  aberration,  the 
second,  from  the  combination  of  two 
views  of  an  object  from  slightly  di£ferent 
points  of  view.  With  our  right  eye,  we 
see  the  front  of  an  object,  the  same  as 
with  our  left  eye,  but  a  little  further 
round  on  the  right  side,  and  with  the  left 
eye,  the  front  the  same  as  with  the  right 
eve,  and  the  combination  of  these  two 
images,  (which  are  closely  identical  as  to 
the  parts  seen  with  both  eyes,)  gives  the 
stereoscopic  effect  or  perception  of  relief, 
and  is  not  dependent  upon  depth  of 
focu&  Thus  my  vride  angled  1  inch  ob- 
jective which  is  possessed  of  a  very  small 
amount  of  penetration  (lam  glad  to  say), 
gives  on  such  objects  as  gold  crystals,  a 
much  greater  stereoscopic  relief  than  can 
be  obtained  with  a  narrow  angled  pene- 
trating objective,  because  the  views  ob- 
tained through  the  centres  of  the  right 
and  left  halves  of  the  front  lens  respec- 
tively, (Fig.  4),  have  a  greater  angular 
difference  than  those  obtained  through 
the  right  and  left  halves  of  the  front  lens 
of  the  narrow  angled  inch.  (Pig.  6.) 

Now,  I  have  here  two  pieces  of  wire 
netting  in  squares,  which  we  will  suppose 
to  represent  two  contiguous  layers  of 
stiTicture  in  an  object.  With  a  corrected 
objective,  you  see  the  upper  one  first, 
(Fig.  6, )  and  (following  nature's  plan  with 
the  eye,)  you  focus  down  through  it,  and 
see  the  other  with  its  lines  running 
diagonally  to  those  of  the  first  (Fig.  7). 
Now  let  us  bring  them  together  so  as  to 
see  both  at  once,  as  a  penetrating  ob- 
jective would  do,  and  what  is  the  result — 
we  get  a  compound  figure,  (Fig.  8,) 
totally  unlike  either,  and  thus  we  get  one 
of  those  illusions  of  sight  of  which  Dr. 
Bider  spoke  so  eloquently  and  truly  on 
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the  5th  of  Febmary  last,  before  the 
T.  M.  C.  A.,  of  this  diy.  Nay,  worse, 
if  we  have  accepted  the  teaching  of  Car- 
penter and  others,  that  penetrating  ob- 
jectives are  the  ones  which  show  us 
things  in  their  true  relations,  the  tflusion 
becomes  a  efelusion,  and  we  accept  a 
false  appearance  for  a  fact,  and  science 
suffers,  and  the  practical  observer  who 
regards  with  ill-concealed  contempt 
these  discussions  on  angular  aperture 
and  penetration,  etc.,  etc.,  as  mere  mint, 
anise  and  cumin,  goes  on  observing 
and  recording  error  for  fact,  error  for 
fact,  error  for  fact,  till  it  would  seem  as 
though  in  Descriptive  Histology  the 
whole  head  must  be  sick  and  the  whole 
heart  sore. 

For  it  must  be  remembered  that  the 
strength  of  a  chain  is  only  the  strength 
of  the  weakest  link,  and  that  the  work  of 
the  most  eminent  histologist  must  be 
invalidated,  to  some  extent  at  least,  if 
he  works  with  imperfect  instrumenta 
Meantime,  those  microscopists  who 
believe  there  is  a  Science  of  Microscopy, 
who  look  into  their  microscopes  as  wdl 
as  through  them,  regret  the  hours  of 
patient  labor  wasted  by  their  so-called 
"  practical "  brethren,  whose  ill-concealed 
or  unconcealed  contempt  they  bear  with 
smiling  unresentfol  confidence  in  the 
coming  of  a  day  of  sure  and  perfect  vin- 
dication, whose  da  wnmg  is  already  seen  in 
the  splendid  work  of  Drysdale  and  Dal- 
linger,  and  a  few  others,  which  oould 
nob  be  done  save  with  first  class  objec- 
tives. 


•  •  • 


—  It  is  said  that  some  of  the  sar- 
cophagi of  ancient  Egypt  bear  the 
marks  of  having  been  hollowed  out 
with  tools  of  the  crown  or  cylinder-saw 
order. 


On  the  Impregnation  of  Portions  of  the 
Walls,  or  Enclosing  Rocks  of  the  Bel- 
videre  Lode,  Bodie,  With  Native  SU- 
ver,  Electrum,  and  Cerargyritc* 

Q INCE  I  had  the  honor  of  becoming  a 
^  member  of  this  Society,  now  nearly 
eight  years  ago,  most  of  my  lesiure  time 
has  been  spent  in  the  study  of  micro^ 
lithology,  and  I  have,  during  that 
period,  cut  and  prepared  for  microscopi- 
cal examination,  a  very  laige  number  ol 
rock  sections ;  but  those  marked  Nob.  1, 
2,  and  3,  which  I  now  submit  for  your 
inspection  are,  without  exception, 
amongst  the  most  beautiful  and  instiuc- 
tive  that  I  have  made. 

The  simple  mode  I  use  in  cutting 
them,  and  which  I  had  the  pleasm*e  of 
calling  your  attention  to  in  my  last  com- 
munication to  the  Society.  I  would  also 
strongly  recommend  to  the  ''Geologist 
in  the  Field."  I  found  the  great  advan- 
tage of  it  in  preparing  these  sections,  as 
it  enabled  me  to  watch  the  operation 
very  closely,  to  guard  against  making 
them  too  thin,  as  the  character  and 
beauty  of  the  section  would  then  have 
been  destroyed. 

The  sections  marked  Nos,  1,  2,  and  3, 
are  cut  from  pieces  of  the  wall  or  en- 
closing rock  (a  much-altered  grayish- 
green  Trachytic  Dioiite),  of  the  Belvi- 
dere  lode,  taken  at  a  depth  of  about  300 
feet  below  the  surface  of  the  ground. 

If  they  are  examined  by  the  aid  of  a 
good  binocular,  using  a  two-third  objec- 
tive and  the  parabolic  illuminator,  the 
native  silver  in  leafy  eiheets,  also  the  fili- 
form particles  of  electrum,  and  grains  of 
cerargyrite  will  be  made  to  appear  as  if 
floating  in  a  glassy  and  yeUowish  liqnid 
mass.  The  cerargyrite  grains  are  sur- 
rounded, or  fringed,  with  native  silver. 


•  Paper  read  by  Melvlll©  Atwood.  Esq..  before 
the  San  Francisco  Microscopical  Society,  May  6. 

1880. 
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The'forms  of  some  of  the  altered  hom- 
blende,  of  a  yellowish  color,  are  toler- 
ably well  preserved,  while  others  show 
that  they  have  been  ptiriiaUy  dissolved, 
and  the  spaces  or  cavities  so  formed,  to 
a  certain  extent,  replaced  by  silver, 
small  grains  of  which  are  to  be  seen  in 
both  the  altered  crystals  of  feldspar  and 
horublende.  Minute  crystals  of  pyrites 
are  also  visible  in  the  sections,  and  in 
the  little  cells  left  by  the  decomposition 
of  some  of  the  pyritic  crystals  are 
thread-like  pieces  of  electi*um.  The  im- 
pregnation of  the  countiy  rock  from 
which  these  sections  were  taken,  I  think, 
took  place  contemporaneously  with  the 
iilling  of  the  fissure. 

The  solutions  from  which  the  mine- 
rals of  the  Bodie  lodes  were  precipitated 
must  have  been  aqueous,  otherwise  it 
would  be  difficult  to  account  for  the 
presence  of  so  large  a  portion  of  "  wad  " 
which  is  found  mixed  in  with  the  vein- 
stone. 

The  grains  of  ore  from  impi*egnation 
are  generally  so  minute  that  they  cannot 
easily  be  recognized  by  the  naked  eye, 
HO  that  under  any  circumstances  they  are 
better  viewed  by  the  aid  of  a  good  mi- 
croscope. 

The  piece  of  quartz  marked  No.  4  is 
from  the  Belvidere  lode,  and,  if  dipped 
in  water  and  then  examined  with  a  good 
lens,  the  electrum,  or  Bodie  gold,  will  be 
seen  in  beautiful  thread-like  particles 
throughout  the  whole  mass. 

No.  5  is  a  piece  of  **wad"  from  the 
Standard  lode,  Bodie. 

Mr.  Hanks  made  a  very  careful  assay 
of  the  Bodie  electrum,  with  the  follow- 
in  j^  results:  Gold,  633-4;  silver,  3641; 
total,  997*5;  specific  gravity,  1515;  color, 
pale  yellow,  resembling  German  silver. 

No.  6  is  a  section  cut  from  rock  taken 
from  the  500-foot  level  of  the  Dudley 


mine,  Bodie,  the  deepest  in  position,  I 
think,  on  the  Bodie  metalliferous  chan- 
nel 

No.  7  is  a  section  of  rock  from  Gold 
Hill,  taken  from  a  point  sixty  feet  west 
of  the  Comstock  lode,  and  at  a  depth  of 
3,000  feet 

Mr.  Frank  Butley,  in  his  valuable  lit- 
tle book  on  "  The  Study  of  Eocks,"  re- 
marks: ''  There  is,  however,  a  disadvan- 
tage attending  the  use  of  lenses  when 
they  are  applied  to  the  examination  of 
rocks.  This  lies  in  the  difficulty  experi- 
enced by  the  observer  when  he  attempts 
to  examine  the  streak  of  minerals  under 
the  lens,  especially  when  the  minerals 
occur  in  very  minute  crystals  or  patches, 
as  it  is  scarcely  possible  to  hold  a  speci- 
men, with  a  lens  over  it  in  focus,  in  one 
hand,  and  to  work  with  a  knife  in  the 
other.  Laying  the  specimen  on  the 
table,  and  using  a  lens  in  one  hand  and 
a  knife  in  the  oiher,  is  a  most  unsatis- 
factory process;  while  the  use  of  a  lens 
fixed  on  an  adjusting  stand  is  scarcely 
better.  To  obviate  this  difficulty,  the 
author  has  devised  a  small  lens  with  a 
dip,  which  can  be  worn  on  the  nose  like 
an  eye-glass,  and  both  liands  are  then  at 
hberty — ^the  one  to  hold  the  specimen 
firmly,  the  other  to  use  the  knife  or 
graver.  Instead  of  a  dip-lens,  I  use  a 
watchmaker's  eye-glass,  fixed  with  a 
screw  into  a  light  pair  of  sted  spectacle 
frames,  the  same  as  I  send  for  your  in- 
spection. I  think  the  botanist,  also,  will 
find  it  a  very  useful  arrangement. 


■  ••■ 


—  Dr.  Vogel,  of  Berlin,  in  a  letter 
to  the  Philadelphia  Photographer,  says 
that  old  daguerreotypes  that  have 
turned  yellow,  blue,  or  black,  will  often 
become  as  bright  as  new  if  simply 
placed  in  a  solution  of  qranide  of  pot- 


assium. 
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Peiomyxa  Paiustris. 

LITERATURE. 

(i)  Pblomvxa  palustsis.  Qiiarteriy  Journal  of  Mic 
Science,  Vol.  14,  p.  07.  Abstracted  from  a  paper  by 
Greef,  in  Jenaiscne  2eitschrift,  1873. 

(a)  P.  pALUSTRis.     By  R.  Greef.    Archiv  fur  Mik.  AnaL 

(3)  Rhizopodbnstudibn.    By   F.   £.  Schube.    Archiv  f. 

Mik.  AnaL    Bd.  X  and  XI. 
<4)  A  Systbm  or  Logic    By  John  Stuart  Mill»  8ib.  Ed 

1874. 
(S)  Primbk  or  Logic.    By  W.  Stanley  Jevou%  1876. 

TVr  JIARLY  two  years  ago,  xny  cnriosity 
"*"^  was  greatly  excited  by  a  short 
notice  (1)  of  a  new  amceboid  form,  from 
which  notice  I  quote  a  few  lines  : 

''The  amoeboid  masses  are  large,  often 
dark  in  color,  protruding  lobose,  hyaline 
pseudopodia.  The  ground  substance 
contains  numerous  nuclei,  hyaline,  homo- 
geneous, highly  refractive  bodies,  and 
delicate  rod-like  bodies.  Under  certain 
conditions'  the  peiomyxa  mass  gives  rise 
to  large  swarms  of  minute  amoebse  which 
Greef  followed,  in  some  cases,  to  a  flagel- 
late, freely  swimming  condition." 

Not  long  after  reading  this  short  ac- 
count of  what  seemed  to  be  a  most  re- 
markable organism  I  had  the  pleasure  of 
finding  a  lengthy  memoir  by  Greef  (2), 
and  of  this  I  wiU  give  here  enough  to 
enable  you  to  identify  the  form,  should 
you  be  lucky  enough  to  come  across  it. 

'*  If  one  observes  a  peiomyxa  under  the 
microscope,  with  a  low  power,  one  sees 
usually  nothing,  at  first,  save  a  dark  mud 
lump;  but  if  the  eye  attentively  examines 
the  periphery  of  this  lump,  it  sees,  here 
and  there,  hyaline  protuberances,  now 
lobose,  now  hemispherical,  often  indeed 
running  along  the  edge  in  a  wave-like 
manner."  Tig.  1  shows  these  very  char- 
acteristic pseudopodia  unusually  well 
developed  around  a  small  part  of  edge 
as  seen  in  optical  section. 

''After  these  motions  have  continued 
for  a  time,  there  suddenly  breaks  forth 
at  some  point,  a  broader  process,  into 
which  now,  the  contents  stream  as  into 


a  sack,  pushing  it  forward  and  expand- 
ing it  The  process  becomes  th^eby, 
often  filled  with  a  great  part  of  the  con- 
tents, and  is,  in  fact,  a  huge  lobose  pBen- 
dopodium      Other   processes  are  soon 


after  evolved,  and  we  soon  see  the  trans- 
formation of  a  mud  ball  into  a  vitrioosly 
lobed  body  which  moves  like  an  amoeba." 

The  ordinary  P.  is  far  two  opaque  to 
allow  of  its  structure  being  inyestigat«d| 
but  if  we  examine  a  tolerably  transparent 
specimen  the  following  structure  may  be 
demonstrated.  We  first  distinguish  two 
principal  elements:  (1)  an  outer,  dear, 
transparent  ectosark,  and  (2)  an  inner 
frothy  endosark,  containing  a  great  num- 
ber of  vacuoles.  In  this  endosark  are 
found  three  kinds  of  bodies  which  are 
characteristic  of  P.  They  are  (1)  Nuclei, 
(2)  "Shining  Bodies,"  (3)  Minute  Rods. 
The  nuclei  occur  in  great  numbers. 
They  lie  irregidarly  between  the  vacuolea 
"  One  can  easily  count  several  hundred 
in  a  one-miUimetre  specimen."  Their 
shape  is  usually  spherical  and  in  the  hya- 
line interior,  are  more  or  less  numerous 
dark  granules  which  usually  lie  next  the 
membrane  or  wall  of  nucleus. 

"  The  smallest  '  shining-bodies,'  have 
a  diameter  of  only  *006  mm.,  the  largest  a 
diameter  of  '06.  Between  these  extremes 
one  finds  almost  all  sizes  in  a  single  P." 

They  consist  of  a  strongly  gleaming 
case  (Kapsel)  the  contents  of  which 
are  usually  hyaline  and  homogeneous 
throughout  Iodine  colors  them  an  in- 
tense brown,  and  tiiey  increase  by  di- 
vision. 

The  "  small  rods "  are  hyaline,  some- 
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times  longer,  sometimes  shorter,  but  in 
general  not  over  006  to  '008  mm.,  in 
length.  Their  surface  is  smooth  and 
they  appear  to  consist  of  an  organic  sab- 
stance  and  to  be  characteristic  of  Pelo- 
myxa. 

Pelomyza  can  be  divided  into  any 
nnmber  of  parts  and  each  part  lives  and 
acts  as  did  parent  mass. 

Fig.  2  represents,  in  merest  outline, 


say,  save  as  regards  its  mode  of  motion. 
He,  however,  observed  a  9iE^f  diuinon 
of  the  whole  organism  and  says  that  he 
found  no  black  or  dark  brown  P.s,  but 
only  whitish  or  light  yellow  ones. 

This  has  been  my  own  experience, 
and  although  I  have  not  found  more 
than  one  or  two  examples  sufficiently 
transparent  for  thorough  study,  yet,  of 
the  two  or  three  hundred  P's  that  I  have 


Tig.  2. 


• 

the  creeping  out  from  body  of  a  dying 
P.  of  a  host  of  little  amoebfie,  which  each 
possess  a  nucleus  with  nucleolus  and 
contractile  .  vacuole.  These  amoBbsB, 
which  were  all  of  same  size,  came  in 
coarse  of  an  hour,  to  rest,  and,  assuming 
an  oval  form,  put  forth  a  flagellum  by 
means  of  which  they  were  drawn  rapidly 
through  the  water.    Fig.  3  shows  one  oi 


o  ® 


Fis.  3. 

the  zoospores  thus  formed,  highly  mag- 
nified. 

This  is  all  I  care  to  give  of  the  memoir 
of  Greef,  who  discovered  this  strange 
form  about  ten  years  ago. 

Tlie  next  observer  who  has  written  on 
Pelomyxa,  Schulze,  (3)  has  very  little  to 


seen,  not  one  has  appeared  black^pr  dark 
brown.  To  the  naked  eye,  they  appear 
almost  like  pearls,  (perhaps  by  contrast 
with  the  black  mud  in  which  they  are 
found),  and»  in  fact,  when  I  first  found 
them — ^in  November,  1879,  at  the  head  of 
a  mill-pond  near  by — ^I  took  them  to  be 
small  white  stones,  polished  by  action  of 
water,  and  having  an  average  diameter  of 
an  ordinary  pinhead.  The  microscope 
soon  dispelled  this  illusion,  however,  and 
proved  them  to  be  precisely  what  I  had 
long  most  desired  to  see,  Pelomyxa  palus- 
tris. 

So  far  as  I  know  there  is  only  one 
other  memoir  touching  this  species,  and 
this  I  may  disregard,  as  it  deals  only  with 
the  action  of  light,  etc.,  upon  it. 

I  have  been  able  to  verify  most  of  the 
statements  of  Greef,  and  have  made  out 
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a  few  points  of  Btruofcure  etc,  worthy 
perhaps  of  brief  mention. 

It  is  difficult,  in  optical  section,  to  de- 
tect, with  a  medium  power,  any  hyaline 
border  (ectosark)  but  the  granules,  most 
of  which  are  large  and  opaque,  making 
object  far  from  transparent,  press  close 
up  to  the  limiting  line  of  body.  This 
line  has  a  distinct  dovble  coiitour  and  looks 
quite  like  a  membrane.  Perhaps,  I  had 
better  give  here  a  definition  of  double 
contour  in  place  of  which  I  shall  write 
d.  c.  If  I  draw  two  parallel  lines 
(thus  ,  )  each  line  has  a  d.  c,  how- 

ever close  together  they  may  be,  or 
however  minute  be  the  diameter  of  each; 
but  if  I  fill  up  the  space  between  them, 
(thus  a^B  )  then  the  whole  object  has 
a  d.  a 

The  d.  c  of  which  I  have  spoken  is 
seen  most  clearly  at  edge  of  a  hyaline 
psetidopodium,  and  becomes  still  more 
pronounced  if  a  little  carmine  solution 
with  alcohol  be  introduced,  when  margin 
of  pseudopodium  at  once  becomes  stained. 
It  is  usually  impossible  to  flatten  out 
a  P.  of  any  size  on  account  of  the  large 
grains  of  sand  in  interior,  but  by  care- 
ful pressure  one  can  often  make  out 
considerable  even  in  the  worst  cases,  and 
as  a  tolerably  transparent  /specimen  is 
very  rare  indeed,  the  only  thing  to  do  is 
to  press  hard  enough  to  allow  of  some 
sort  of  view  of  the  interior  even  though 
the  cover-glass  be  broken  into  fragments 
thereby.  Such  pressure,  long  continued, 
often 'develops,  in  large  P. *s,  a  peculiar 
phenomenon.  A  large  thin  sheet  of 
what  is  probably  pure  protoplasm, 
slowly  appears  at  one  side,  sometimes 
running  rapidly  out  like  a  huge  semicir- 
cular pseudopodium,  until  its  diameter  is 
nearly  half  that  of  the  body  proper. 
Sometimes  this  very  hyaline  sheet  will 
travel  around  edge  of  body  for  a  con- 


siderable distance.  This  motion  is  per- 
haps  to  be  explained  by  the  constant 
protrusion  of  pseudopodia  at  anterior 
part  of  sheet,  and  as  constant  retraction 
of  like  amounts  of  protoplasm  at  oppo- 
site point  This  sheet  is  not,^  all  cases, 
supported  by  the  sur&ioe  of  slide,  since 
we  sometimes  see  a  second  sheet  above 
the  first  and  not.  in  contact  with  it  It 
is  evident,  therefore,  that  these  peculiar 
pseudopodia  possess,  in  common  with 
all  living  matter,  considerable  rigidity. 

That  these  sheets  are  not  forced  out 
by  pressure  is  probable  from  the  fact 
that  often  nothing  of  the  kind  is  to  be 
seen  under  ever  so  great  pressure.  Often 
too,  one  is  retracted  here,  another  sent 
out  there,  quite  after  ihe  manner  of  ordi- 
nary hyaline  pseudopodia.  On  such 
large  sheets  I  have  often  seen  not  the 
least  trace  of  a  d.  c.  At  other  times 
they  show,  while  still  alive,  a  perfect  tl 
a  at  margin.  It  happens  at  times,  that 
a  sheet  will  die  while  still  extended :  in 
no  such  case  have  I  failed  to  see  at  edge 
of  dead  sheet  a  most  distinct  d.  c,  even 
where  no  trace  of  one  was  before  visible. 

Another  change  is  the  appearance  in 
dead  sheet  of  innumerable,  fine,  pale 
granules  which  appear  to  have  been  uni- 
formly precipitated  throughout  a  sul> 
stance  which,  while  alive,  was  entirely 
free  from  them.  Of  course,  there  is  no 
longer  any  trace  of  motion,  where  be- 
fore motion  was  incessant.  Perhaps, 
in  this  last  fact  we  have  an  explanation 
of  the  constant  presence  of  d.  c.  on  dead 
sheets,  and  its  inconstant  presence  or 
absence  on  living  sheets.  If  we  suppose 
the  d.  c.  to  be  merely  the  optical  expres- 
sion of  an  increased  density  of  outermost 
layer  of  ectosark,  which  is  due  to  action 
of  water  on  what  is  essentially  a  homo- 
geneous mass,  and  that  this  density  is 
lost  on  removal  from  water  contact,  it  is 
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<'videut  that  no  d.  c  could  become  visi- 
ble at  margin  of  a  pseudopodiiim  in 
motion,  unless  the  motion  were  such  that 
the  same  particles  of  protoplasm  remain 
for  some  time  in  contact  with  water. 
But  it  must  often  happen  that  no  mole- 
cule of  a  moving  pseudopodium  remains 
for  long  in  the  same  place,  and  therefore 
the  d.  c.  may  often  be  absent  from  living, 
neyer  from  dead  sheets. 

In  the  case  of  any  amoeboid  organism, 
the  distinction  between  pseudopodium 
and  body  is  apt  to  be  very  vague  There 
is  no  such  difficulty  with  the  Heliozoa, 
bnt  between  them  and  amoeboids  there 
are  all  possible  transition  forms  until  we 
amve  at  a  form  wherein  the  distinction 
ceases  to  be  of  any  importance.  Such  a 
form  is  Pelomyxa,  so  long  as  we  leave 
oat  of  sight  those  hyaline  protuberances 
which,  though  peculiar  in  shape,  and  not 
concerned  with  locomotion,  we  may 
call  pseudopodia.  It  is  simply  a  form- 
^x»i  speck.  It  is  true  that  Greef  colls 
any  lobose  process  a  pseudopodium, 
even  if  it  be  as  large  as  the  whole  body. 
For  the  sake  of  convenience  I  may  do 
the  same  although  I  do  not  tliink  it  quite 
locurata  What  now  is  true  of  these 
pseudo-pseudopodia  (which  differ  in  no 
respect  from  any  portion  of  the  body 
proper)  as  regards >this  double  contour? 
Wlifre  (kere  is  much  of  any  motion  to  ecto- 
i^rk  there  is  apt  to  he  no  d,  c.y  and  I  am 
tolerably  certain  that  I  have  seen  all 
transitions  from  perfect  d.  c,  to  none  at 
all,  and  change  of  latter  to  former  con- 
dition. That  which  I  have  called 
"  the  d.  c  of  margin  in  optical  section," 
is  simply  a  curved  line  in  appearance, 
about  equal,  in  diameter  to  a  large  flag- 
ellnm.  Assuming  that  this  line  repre- 
sents something  and  is  not — ^what  it  is 
l)08sible  for  it  to  be — an  optTcal  illusion, 
what  does  it  represent  ? 


It  seems  probable  that  it  is  the  optical 
expression  of  what  I  may  call  a  pseudo- 
membrane.  By  this  term  I  would  de- 
note any  protoplasmic  structure  that  has 
all  the  optical  characters  of  a  true  mem- 
brane. But  the  word  membrane  itself 
needs  definition  now  and  then,  and  I 
will  give  what  I  regard  as  the  true  one, 
so  far  as  concerns  Protobiology.  (In 
Metabiology  the  word  may  have  a  very 
different  meaning.) 

''Language,  as  Sir  James  Mackin- 
tosh used  to  say  of  governments^  is  not 
made,  but  grow&  A  name  is  not  im- 
posed at  once  and  by  previous  purpose 
upon  a  doss  of  objects,  but  is  first  ap- 
plied to  one  thing,  and  then  extended  to 
another  and  another.  By  this  process  a 
name  not  unfrequently  passes  by  suc- 
cessive links  of  resemblance  from  one 
object  to  another,  until  it  becomes  ap- 
plied to  things  having  nothing  in  common 
with  the  first  things  to  which  the  name 
was  given;  which  however,  do  not  for  that 
reason,  drop  the  name;  so  that  it  at  last 
denotes  a  confused  huddle  of  t^bjects 
having  nothing  whatever  in  common; 
and  connotes  nothing,  not  even  a  vague 
and  general  resemblance.  When  a  name 
has  fallen  into  this  state,  it  has  become 
unfit  for  the  purposes  either  of  thought 
or  the  communication  of  thought.  Such 
are  the  inconveniences  of  a  language 
which  is  not  made,  but  grows"  (4).  "One 
of  the  chief  sources,  indeed,  of  lax  habits 
of  thought,  is  the  custom  of  using. con- 
notative  terms  without  a  distinctly  as- 
cei-tained  connotation,  and  with  no 
more  precise  notion  of  their  meaning 
than  can  be  loosely  collected  from  ob- 
serving what  objects  they  are  used  to 
denote."  (4)  *'  It  is  impossible  to  frame 
a  perfect  set  of  definitions  on  any 
subject,  until  the  theory  of  the  sub- 
ject is  perfect;  and  as  science  makes 
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progress,    its    definitions    are    progi*es- 
sive/'  (4). 

^' By  a  definition,  toe  mean  a  precise 
staJtemerd  of  the  qualities  which  are  jufi 
sufficient  to  mark  out  a  doss,  and  to  tell  us 
"xacUy  what  things  beUmg  to  a  doss  and 
what  do  noL"  (5) 

"  A  connotative  term  is  one  which  de- 
notes a  subject  and  implies  an  attribute. 
By  a  subject  is  here  meant  anything 
which  possesses  attributes"  (4).  In  other 
words,  class  names  denote  objects  and 
oonnote  the  attributes  which  all  objects, 
to  which  the  name  is  applicable,  must 
possess.  '*  The  definition  of  a  connota- 
tive name  is  the  proposition  that  declares 
it  connotation."  (4)  In  other  words  it  is 
a  formula  which  enables  one  to  know  of 
any  object  (or  portion  of  an  object)  what- 
soever^  uhHhet  it  is  to  be  called  by  the 
name.or  not. 

The  above  constitutes,  in  my  humble 
opinion,  the  best  treatment,  in  biief,  of 
the  nature  of  class-names  and  definition, 
anywhere  in  existence  If  there  be  any 
such  thing  as  truth,  these  things  are 
true;  and  if  there  be  any  difference  be- 
tween truths  of  importance  and  truths 
unimportant,  these  are  of  the  greatest 
importance  to  every  botanist  and  zoolo- 
gist; for  the  simple  reason  that  Biology 
is  scarcely  more  than  a  collection  of 
names,  so  that  anyone,  having  a  perfect 
understanding  of  every  biological  term, 
would  know  nearly  everything  of  Bio- 
logy. W.  G.  Lapham. 

NorthviUe.  Mich..  June  1. 1880. 
To  he  continued. 

— The  ordinary  thin  cover  glass,  as 
manufactured  by  Messrs.  Chance  &  Co., 
of  Birmingham,  is  ordinary  crown  glass, 
having  a  mean  refractive  index  of  1-5  to 
1-525.  They  have  never  used  flint  glass 
for  the  manufacture  of  microscopical 
covering  glass. 


On  a  Means  of  Obviating  the  Reflection 
from  the  Inside  of  the  Body-tubes  of 
Microscopes,  with  Suggestions  for 
Standard  Gauges  for  the  Same  and  for 
Substage  Fittings*  etc. 

BT  J.  w.  aaovxs,  f.ilm.& 

Demonstrator  of  Phrsiolomr  in  Kln^'B  College. 

London. 

I  WISH  to  draw  the  attention  of  the 
Society  to  a  defect  common  to  all 
microscopes,  but  which  attains  its  worst 
development  in  the  instrrments  made 
on  the  Continent.  I  refer  to  the  fact  of 
the  inner  surface  of  the  body-tube  acting 
as  a  reflector,  due  to  the  black  lining  be- 
ing either  imperfectly  put  on  or  subse- 
quently rubbed  otL  In  instruments  of 
Continental  manufacture,  the  former 
cause  prevails  as  a  rule,  while  in  English 
stands,  even  the  best,  it  will  be  found 
that  the  inside  of  the  tube,  soon  after,  if 
not  at  the  time  of  purchase,  is  more  or 
less  bright  for  a  certain  distance  from 
the  top,  corresponding  to  the  length  of 
the  lowest  or  A  eyepiece.  When  the 
latter  is  used  the  best  performance  of  the 
microscope  is  obtained,  all  the  bright 
reflecting  sur&ce  being  covered;  but 
when  higher  oculars  are  required,  then, 
as  their  tubes  are  shorter,  there  remains 
an  exposed  bright  surface,  which  reflects 
the  light  to  the  eye,  producing  more  or 
less  blurr,  which  is  sometimes  so  marlced 
that  the  higher  eye-pieces  become  use- 
less. I  therefore  propose  a  very  simple 
alteration  in  the  body-tube,  which  would 
entirely  do  away  wiiJi  the  defect 

The  body-tube  should  have  inserted 
in  it  a  short  piece  of  tube,  of  the  same 
diameter  as  the  eye-piece,  but  only  as 
long  as  the  one  of  higest  power.  Tlie 
other  eye-pieces  would  then  be  in  con- 
tact only  vnth  this  short  tube,  and  the 
black  lining  of  the  body-tube  would  not 
be  rubbed,  and  would  therefore  remain 
uninjured. 

While  suggesting  an  alteration  in  the 
tube,  I  shoSd  like  to  bring  forward  a 
subject  in  regard  to  which  opticians 
could  confer  an  immense  boon  on  work- 
ers with  the  microscope,  viz.  by  adopting 
certain  standard  sizes  for  the  lengths  and 
diameters  of  the  body-tube,  sulwtage 
fittings,  etc    At  present  the  eye-pieces, 
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condensers,  etc.,  of  one  maker  "will  not 
fit  the  microscopes  of  other  makers  with- 
out special  adapters;  whereas,  if  certain 
standard  gauges,  say  A,  B,  and  C,  were 
adopted  it  would  only  be  necessary  to 
order  whatever  might  be  required  for  an 
A,  5,  or  C  stand,  and  there  would  be  a 
certainty  of  its  fitting. 

How  many  gauges  and  of  what,  sizes 
the^  should  be,  are  questions  which  could 
be  settled  by  a  committee  consisting  of 
some  of  the  English  and  foreign  maker's, 
together  with  two  or  three  competent 
workers.  By  the  deliberations  of  such  a 
committee,  under  the  auspices  of  this 
Society  some  years  since,  we  obtained  the 
Society  or  universal  screw,  which,  as  well 
as  the  Hartnack  or  Continental,  are  still 
the  usual  gauges  both  here  and  abroad. 
1  think  that  the  time  has  arrived  when 
this,  as  the  parent  Microscopical  Society, 
should  ojffer  facilities  for  determining  the 
standards  for  such  other  parts  of  the  in- 
strument as  would  enable  the  apparatus 
of  one  maker  to  be  used  with  the  stand 
of  another. — Journal  Royal  Microscopical 
Society, 

[The  defect  described  above  by  Mr. 
Groves,  is  produced  in  a  still  greater  de- 
gree in  many  microscopes  by  the  dl'aw- 
tube,  where  the  later  slides  directly  into 
the  body  tube  without  passing  through 
a  collar.  The  defect  and  the  proposed 
remedy  were  both  described  some  years 
ago  by  the  editor  of  this  journal. — ^Ed. 
Abl  Joun.  Mic.''. 


•  •  • 


Synopsis  of  the  Belgian  Diatoms. 

We  have  received  the  prospectus  of  this 
work,  the  general  intention  and  scope  of 
which  will  be  best  understood  from  the 
following  letter  written  by  Pi-of.  H.  L. 
Smith,  to  our  cotemporary,  Science : 

Dr.  Henri  Van  Henrck,  the  well-known 
director  of  the  Botanical  Gardens  at  Ant- 
werp, Belgium,  proposes  to  issue  a  **  Sy- 
nopsis of  the  Belgian  Diatoms,"  in  a  series 
of  six  numbers,  each  one  to  contain  about  a 
dozen  plates.  The  division  of  plates  will 
be  such  that  the  great  groups  of  diatoms 
will  l)e  comprehended  each  in  two  parts,  as 


follows:  I  and  n,  Baphidece,  Amphorece, 
Cymbel^cp,  Naviculece,  Uomphonemeop,  etc.; 
ru  and  IV,  Psettdo-McmhidecB :  EpUhemiece^ 
SynedrecE,  Surirelleae,  JNiUschiece,  etc. ;  V  and 
Vl,  OrypUhRaphideoe:  Melqsirece,  Coscino- 
disci,  etc.  This  arrangement  is  that  pro- 
posed by  Prof.  Hamilton  L.  Smith  in  the 
general  synopsis  of  the  |Diatomaceee  as  in- 
serted in  the  "Traits  du  Microscope "jf3e 
Edition  Bruxelles,  1878),  de  M.  le  Dr. 
Henri  Van  Heurck. 

The  price  of  each  plate,  accompanied  by 
its  description,  is  75  centifaes  (15  cents),  to 
subscribers;  to  non-subscribers,  after  pub- 
lication, the  price  will  be  one  franc  (20 
cents),  per  plate.  The  numbers  will  ap- 
appear  at  intervals  of  three  to  four  months. 
The  text  will  be  published  after  completion 
of  the  plates.  It  will  embrace  a  descrip- 
tion of  all  the  forms  hitherto  found,  or 
likely  to  be  found  in  Belgium,  indicating 
localities,  etc.,  and  with  synoptical  tables 
for  determination,  etc.,  etc.  The  price  of 
this  volume  is  fixed  at  7i  francs. 

Dr.  Van  Heurck  has  sent  to  me  a  limited 
number  of  specimen  plates  and  the  pro- 
spectus of  above  work,  which  I  will  be 
pleased  to  send  to  any  one  taking  special 
interest  in  the  diatoms,  and  intending  to 
subscribe. 

The  name  of  Dr.  Van  Heurck  is  a  sufficient 
pledge  that  this  "  synopsis  "  will  be  issued 
stiicUy  according  to  the  prospectus,  as  an- 
nounced above;  and  it  cannot  fail  to  be  very 
acceptable  to  every  student  of  these  beauti- 
ful and  wonderful  microscopicid  plants. 
The  *'  British  Diatomaceae  "  is  now  almost 
bevond  reach,  and  nothing  that  I  know  of 
will  so  nearly  supply  its  place  as  Dr.  Van 
Heurck's  proposed  Synopsis.  Besides  con- 
taining probably  all  the  species  described 
in  the  <' British  Diatomaeese,*'  there  will  be 
many  not  included  in  that,  and  embracing 
by  &r  tlie  greater  number  of  forms  found 
in  our  own  country. 

It  will  give  me  pleasure  to  communicate 
any  further  information.  Address,  **  Mon- 
sieur le  Dr.  Henri  Van  Heurck,  Directeur 
du  Jardin  Botanique,  Bue  de  la  Sant^,  8, 
An  vers,  Belgique." 

I  will  only  aidd  that  the  plates  are  helio- 
graph ic  reproductions  of  enlarged  drawings 
made  by  Dr.  Van  Heurck,  or  by  M.  Gmn- 
ner,  and  that  M.  Deloyne,  of  Brussels,  pro- 
poses to  issue  a  series  of  diatom  prepara- 
tions, in  boxes  containing  twenty-five  slides 
each,  similar  to  those  of  my  own  **  Species 
TypicoB,"  and  in  accordance  with  the  synop- 
sis of  M.  H.  Van  Heurck. 


H.  L.  Smith* 


Hobart  College  July  1. 1880. 
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Remltt 

The  tollowInK-  K^atlemen  have  klndlr  oansentod 
to  act  aa  asenta  tor  this  Journal,  and  are  author- 
ized to  receive  BubacriptioDS  and  advertlBementB: 

"   "  ■  ■     ~  reel,  Boston, 

hlifuo,  111. 
;  Bl.TPlillii..  Pa. 
,  Phlla.,  Pa. 
iinclnnatl.  Ohio. 

1.  Detroit.  Mloh. 


Tha  Jnumal  ai  an  AdvartUng  Kadlun. 

An  advertUer  whose  letter  can  be  examined  at 
ouroffloe  writes  us  aa  [ollowa:  "1  have  received 
eeveml  lettareot  Ingulry.  and  It  will  please  you  to 
know  that  thouch  I  have  had  advenisemcDts  In 
other  journals  also,  mery  loiter  of  Iniiulry  n>fera 
totho  Ambbicik  Joubnal  or  Miceobcopt.  This 
ocrtalnlv  demon Btnites  the  value  of  the  journal  aa 
an  advenlalng  modlr~  " 


Omission. 
T>Y  ft  atapid  OTergight  vb  forgot  to 
■^  add  to  the  article  on  Sponges 
which  NppoKr&A  in  our  last,  that  it  waa 
ft  pi^r  readb;  H.  Mills,  Esq.,  before  the 
Biif^o  Microscopical  Club,  on  the  even- 
ing of  April  13th,  1880. 

The  omission  was  partly  dne  to  the 
fact  that  no  statement  to  this  effect  was 
foand  on  the  paper  itself,  but  we  ought 
to  haYB  been  Uioughtful  enough  to  have 
added  it 


Annual  Gathering  of  Microscoplsls. 

'pHEHE  will  be  two  centres  of  luicro- 
■*■  Bcopical  activity  this  year— Boston 
and  Detroit  At  the  lattor  place  will  meet 
the  American  Society  of  Microscopists,  a 
young  association  with  all  the  fire  and 
energy  of  youth.  Although  young  is 
years,  however,  it  numbers  in  its  mem- 
bership the  most  experienced  microt^cop- 
ista  of  the  country,  aud  has  concentrated 
the  best  efforts  and  good  wishes  of  all 
the  local  Microscopical  Societies.  The 
retiring  President,  Dr.  R  H.  Ward,  of 
Troy,  has  long  been  identified  with  mi- 
croscopical progress  in  this  country,  aiid 
the  Freaident  elect,  Frof.  Hamilton  L. 
Smith,  ia  known  wherever  the  micro- 
scope is  used.  We  learn  that  the  j 
people  of  Detroit  are  making  the  most  I 
liberal  preparations  to  give  the  Societv  ' 
a  cordial  welcome,  and  those  who  know 
what  Westom  hospitality  ia,  can  readilj- 
imagine  what  a  good  time  every  one 
that  goes  to  Detroit  will  have. 

Boston,  on  the  other  hnnd,  is  to  be  the 
meeting  ground  of  the  most  eminent 
men  of  the  country  in  all  departments 
of  Science,  for  here  will  gather  the  mem-  j 
hers  of  the  American  Association  for  the  | 
Advancement  of  Science.  Stirred  up, 
no  doubt,  by  the  example  of  the  younger 
society,  that  meets  at  Detroit,  but 
prompted  still  more  by  the  wonderhdly 
increased  intorest  that  is  everywhere 
lanifeatod  in  microscopy,  the  Micro- 
scopical Section  of  the  Association  has 
exhibited  great  activity  this  year,  and 
under  the  lead  of  ProL  Lattimore,  of 
Rochester  University,  the  most  elaborate  ' 
preparations  have  been  made.  I 

No  person  interested  in  microBcopy, 
can  foil  to  find  pleasure  and  profit  nt 
ither  meeting.    Our  hope  is  that  no    ' 
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one  will  play  th^  part  of  the  ass  ill  the 
fable,  and  between  two  such  attractiye 
meetings  fail  to  attend  either. 


Microscopical  Soirees. 

rpHE  Microscopical  Societies  of  this 
country  have  shown  great  activity 
during  the  post  year,  and  almost  every 
one  has  held  a  soiree  or  exhibition,  which 
has  been  we  1  attended,  and  which  has 
been  a  source  of  great  pleasure  both  to 
the  members  and  their  friends.  The 
societies  at  Buffalo,  Camden,  Detroit, 
Chicago,  New  York,  Bochester,  West 
Chester,  and  other  places,  have  done 
themselves  great  credit,  and  the  cause 
of  microscopy  great  good,  by  these  ex- 
hibitiona  Want  of  space  prevents  our 
giving  a  full  report  of  these  meetings, 
but  we  none  the  less  accord  to  the  man- 
agers the  thanks  of  every  intelligent 
microscopist 


Diatomaoearum  Species  Typicae. 

TJUKENG  the  past  few  weeks,  we  have 
been  surprised  to  learn  that  many 
microscopists,  otherwise  intelHgent,  are 
ignorant  of  the  fact  that  Frol  Hamilton 
L.  Smith,  of  Hobart  College,  deneva,  N. 
Y.,  is  publishing  a  series  of  shdes,  each 
containing  a  typical  species  of  Diatom. 
These  slides  are  issued  in  centuries,  and 
of  these  centuries,  six  have  been  issued. 
The  price  has  been  fixed  at  $25  for  each 
century,  bat  to  those  who  take  the  entire 
series  even  this  ihoderate  figure  is  reduced 
to  $20.  They  are  put  up  in  exceedingly 
neat  boxes  or  cabinets,  containing  25 
each,  and  the  set  of  six  hundred  makes 
twenty-foor  boxes,  which  may  be  ar- 
ranged in  a  book  case  like  a  set  of 
books. 

Prof  Smith  has  long  been  known  as 
an  earnest  student,  of  diatomacese,  and  is 
now  acknowledged  to  stand  at  the  head 


of  living  diatomists.  His  own  collection 
of  material  is  very  large,  and  when  ta 
this  be  added  the  immense  collection  of 
the  late  De  Brebisson,  he  was  at  once 
placed  in  possession  of  the  means  of 
issuing  such  a  series  of  typical  shdes  as 
was  possible  to  no  one  elsa  With  a 
hberahty  characteristic  of  the  man,  he 
offers  these  aUdes  for  less  than  one-third 
the  cost  of  ordinary  commercial  shdes. 

Those  of  our  readers  who  desire  to 
possess  this  series,  should  address  ProL 
Smith  directly. 


w 


Journal  de  Hicrographie. 

^  are  glad  to  see  that  Dr.  Pelletan's. 
journal  is  rapidly  recovering  lost 
ground.  The  last  issue  is  a  specially 
interesting  one.  As  many  American 
microsccopists  would  no  doubt  like  to 
take  this  journal,  we  would  say  that  the 
subscription  is  $G  per  year.  Postal 
orders  should  be  addressed  to  M.  Mari- 
cotti,  Administrateur,  3>  rue  Turgot,  a 
Paris.  Those  who  wish  to  do  so  may 
send  their  subscriptions  to  the  office  of 
ihe  American  Journal  of  Microscoft> 
and  subscribers  in  France  who  find  it 
more  convenient  to  do  so,  may  send  their 
subscriptions  to  our  journal  to  Dr.  Pel- 
letan. 


KioroBOoplBt'8  Annual  for  1679.  No.  l.  ICon- 
taininsr  list  of  Microsoopical  Societies  in  the- 
United  States ;  Directory  of  all  the  Dealers  and 
Manufacturers  in  the  world:  Tables.  Rules. 
Formulee,  etc..  useful  to  Microscopists,  12  mo.» 
26  cts.    New  York  Industrial  Publication  Co. 

Amongst  the  many  useful  departments  of  mi- 
<n:o8eoplo  knowledfpe,  which  are  net  generally  ac- 
cessible, and  which  at  the  same  time  are  so  fre- 
quently needed,  that  most  readers  would  prefer 
to  have  them  in  a  hand-book,  rather  than  scat- 
tered through  the  pages  of  a  journal,  the  editor 
of  this  annual  has  found  enough  to  make  a  small 
and.  as  he  thinks,  a  very  useful  little  volume.  Tho^ 
range  of  contents  is  sufficiently  shown  in  tho^ 
title,  and.  as  regards  the  execution  we  have  but- 
a  few  words  of  explanation  to  make. 
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Few  persoDB  have  any  Idea  of  the  dlffloalty  of 
obtalninii:  aoourate  statistical  information  of  the 
Idnd  contained  in  this  book.  We  sent  out  circular 
•after  circular  to  the  officers  of  the  different  socie- 
ties, and  from  many  of  them  we  failed  to  elicit 
the  slightest  response,  but  afler  the  book  was  is- 
sued, we  had  numerous  oomplaints  from  these 
very  societies  in  regard  to  the  errors  it  contained. 
Poreseeing  this,  the  editor  took  the  precaution  to 
add  a  query  mark  (?)  to  the  statements  made  In 
regard  to  all  societies  from  which  no  report  had 
been  recenUy  received.  This  will  at  least  enable 
the  reader  to  distinguish  the  reports  which  are 
reliable  from  those  which  are  in  the  slightest  de- 
gree doubtful. 

We  believe  that  this  is  the  only  directory  of 
manufacturers  and  dealers  ever  issued. 

In  regard  to  the  other  contents  of  the  volume,  it 
is  hoped  that  they  will  be  found  generally  useful 
and  acceptable. 

It  is  the  intention  of  the  editor  to  issue  a  yearly 
edition  of  this  Annual.  The  directories  will,  of 
course,  remain  substantially  the  sfutne,  but  all  the 
other  matter  will  be  entirely  new.  At  the  low 
rate  at  which  the  book  is  ofTei'ed— 25  cents— it  is  to 
be  hoped  that  it  will  be  a  welcome  yearly  visitor. 


The  Kansas  Oity  Beview  of  Soienoe  and  In- 
dustry: Edited  by  Theo.  E.  Garr.  Kansas 
City.  Ho.    Monthly.  $a.BO  per  year. 

This  able  journal  is  now  in  its  fourth  volume, 
and  has  been  steadily  growing  bettef  and  better 
since  its  beginning.  It  is  the  representative  of 
Western  scientific  progress,  and  although  the 
editor  complains  that  as  yet  the  Beview  has  not 
met  with  that  measure  of  encouragement  which 
is  necessary  to  render  it  self  supporting,  he  need 
have  no  doubt  of  ultimate  success  if  he  keeps  on. 
The  journal  deserves  success,  and  it  is  only  a 
Question  of  time  as  to  its  securing  it. 

The  journal  covers  a  wide  range  in  Its  columns, 
but  the  articles  are  almost  always  ably  written, 
and  the  selections  judicious.  Our  Western  friends 
should  see  to  it  that  this  journal  is  not  suffered 
to  fail  for  lack  of  support. 


•  •  • 


The  Editor  of  the  Americak  Joubkal  of  Miobo- 
scoFX  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 

P.  Anguiatum. 

Ed.  Am,  Jour,  Microscopy — 1  am  moved 
to  speak  in  reference  to  communication  of 
Nelly  A.  Bomeo,  in  reference  to  the  mark- 
ings of  P.  Anguiatum,  It  is  more  than 
two  years  since  I  first  saw  the  appear- 
ances described  by  Miss  (or  is  it  Mrs.?) 
Borneo.  My  1-6  with  glycerine  immersion, 
49hows  Anguiatum  studded  with  beautiful 
nearly  hemispherical  bosses,  similar  to,  but 


larger,  than  those  on  SurireSa  Oemma,  The 
appearance  of  hexagons  is  an  optical  delu- 
sion or  illusion  produced  in  part  by  imper- 
fect definition.  A  similar  illusiiHiis  pro- 
duced by  p^ectl  jT  circular  dots  printed  on 
Eaper,  arranged  in  the  same  way  as  the 
osses  on  anguiatum. 
A  diagram  illustrating  this  was  publiBhed 
in  the  Monthly  Microaoopioal  Jaumcd  some 
years  ago,  and  credited,  if  I  remember  cor- 
rectly, to  the  French  optician,  Nachet  1 
re^t  I  haye  not  the  volume  at  hand,  that  I 
might  give  the  date,  page  and  author  with 
certainty.  Gbo.  E.  Blagkhik. 

Dunkirk.  N.  T..  June  aoth.  1880. 
P.S.— Will  Miss  (or  Mrs.)  Bomeo  oblige 
by  giving  combination  of  ocular,  amplifier, 
length  of  tube,  etc.,  with  which  she  obtains 
20,000  diameters  with  her  1-6. 

•  •  • 

Twenty  Thousand  Diameters. 

Ed,  Am,  Jour,  Mkro90opy — Won't  j'onr 
correspondent.  Miss  Bomeo,  give  the  micio- 
scopists  of  the  country  some  information  as 
to  who  made  her  1-16  or  1-32  in.  eye-pieee, 
which  she  used  on  her  1-6,  or  else  hov 
long  a  draw-tube  she  used,  in  getting  her 
magnification  of  20,000  diameters?  \\1iere 
now  is  Prof.  J.  Edwards  Smith,  and  Dr. 
Blackham,  who  have  hitherto  supposed  that 
they  were  setting  the  people  an  example 
in  the  use  of  deep  eve-pieoes?  Even 
Prol  Francis  (Jerry  Fairfield  must  look  to 
his  laurels.  Foub  Inch. 


Parasites  of  the  Housefly. 

Ed.  Am.  Jour,  Microscopy — ^I  have  latelj 
in  my  microscopical  researches  found  a 
number  of  minute  worms  in  the  heads  of 
the  common  housefly.  They  resemble  the 
eels  found  in  vinegar.  When  the  head  i^ 
crushed  between  two  glass  slips,  thev  are 
discovered  swimming  very  lively  in  the 
blood  expressed.  What  are  they,  parasites'' 
I  have  seen  no  mention  of  them  in  books. 
Have  any  of  the  readers  of  the  Joubxal 
noticed  them?  In  some  flies  I  have  found 
but  one,  others  two  or  three. 

£bmb3t  Babtbail 

1613  Vine  St.,  Phila..  July  1st.  1880. 

•  •  * 

An  Evening  With   Fasoidt's  1,000,000 

Test  Plate. 

Ed,  Am,  Jour,  Microscopy — Of  course  we 
scarcely  hope  to  resolve  the  whole  forty  one 
bands  of  this  magnificent  plate,  the  prodnct 
of  a  new  machine  constructed  bv  Mr.  Fasohlt 
expressly  for  the  execution  of  fine  mlingt 
and  capable  of  dividing  an  inch  into  10,* 
000,000  parts.    In  order,  however,  to  assim' 
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oui-selves  that  iJie  lines  are  really  there, 
aud  cleanly  cut,  and  only  awaiting  sufficient 
power  to  be  fully  resolved,  we  close  the 
aperture  in  the  diaphragm,  put  on  a  Spen- 
cer inch  of  30°,  place  our  lamp — which  we 
prefer  to  daylight — 7  or  8  inches  from  the 
centre  of  the  stage,  and  about  3  inches 
above  and  the  same  behind  its  horizontal 
axis.  Now  with  a  thin  card  under  the  clips 
¥6  so  adjust  the  condenser  that  a  narrow, 
TeiT  narrow,  image  of  the  flame's  edge  is 
projected  upon  the  card  directly  across  the 
^eld  of  yiew.  For  this  purpose  an  ordinary 
double  convex  lens  of  2  or  2 '5  inches  focus, 
is  as  good  as  most  condensers,  and  a  great 
deal  better  than  some. 

Having  obtained  a  satisfactory  pencil  of 
light;  we  remove  the  card,  substitute  the 
mlings,  and  are  rewarded  for  our  pains- 
taking, by  a  sight  which  is  not  given  every 
one  to  see.  The  whole  fortjr^one  bands  are 
in  the  field,  with  spai'kling  lines  of  brilliant 
spectra,  occupying  seven  of  the  lower  bands, 
the  red  rays  being  refracted  by  the  30,000 
band,  orange,  yellow,  green,  blue  and  in- 
digo, succeeding  each  other,  upon  each 
«neceetling  band  (which  is  so  very  near  the 
nnmber  of  undulations  per  inch,  for  color 
as  given  by  Herschel,  that  we  are  almost 
tempted  to  turn  aside  for  a  moment)  to  the 
60,000  band,  which  shows  a  dark  violet ; 
and  this  color,  inclining  a  little  to  gray, 
and  broken  only  by  the  golden  brown  of 
the  division  lines,  extends  throughout  the 
remaining  bands  to  the  1,000,000,  with  a 
regularity  which,  considered  as  the  result 
of  human  effort,  is  simply  marvelous,  but 
which  taken  in  its  optical  connection,  shows 
that  the  lines  do  exist  in  a  pei^ect  state;  it 
being  very  evident  that  the  least  fault 
would  cause  a  break  in  the  sequence  of 
color,  we  thus  establisk  the  most  conspicu- 
ous feature  in  the  entire  plate.  One  glimpse 
exhibits  this  convincing  fact  with  greater 
force  than  a  whole  volume  of  declarations. 

After  the  million  band,  we  find  three  ad- 
ditional bands  called  test  bands,  ruled  in 
^,000  lines  to  the  inch  with  division  lines 
between  them;  and  all  three  presenting  the 
brilliant  green  of  the  solar  spectrum  in 
strong  contrast  with  the  dark  violet  of  the 
higher  bands  and  the  lively  brown  of  the 
division  lines. 

We  now  exchange  the  inch  objective  for 
ftn  eighth  of  ITS*^,  same  maker,  immersed  in 
water,  with  a  little  glycerine  added,  remove 
the  diaphragm  and  condenser,  lower  the 
l^mp  to  a  trifle  below  the  level  of  the 
«tage,  and  move  it  a  little  in  front,  with 
the  edge  of  the  flame  still  towards  the  mir- 
ror, and  pushing  the  mirror  up  to  an  ob- 
liquity of  175^  or  more,  if  the  construction 


will  admit,  project  a  thin,  sharp,  well-de- 
fined pencil  of  light  through  the  bottom  of 
the  plate  at  right  angles  to  the  lines;  which 
done,  we  may  consider  ourselves  well  on  the 
way  to  success. 

Naturally  we  are  curious  to  examine  the 
test  bands  before  anything  else,  partly  be- 
cause they  are  a  new  invention,  and  partly 
because  we  hardly  expect  to  see  the  lines 
th^  represent. 

The  fines  in  the  first  of  these  test  bands, 
are  cut  of  the  same  breadth  and  depth  as 
those  of  the  26th  or  quarter  million  band, 
but  as  they  are  only  50,000  to  the  inch,  in- 
si^ead  of  250,000,  we  easilT  resolve  them,  and 
see  exactly  of  what  the  250,000  band  is  com- 
posed. We  now  move  along  over  the  division 
line  between  the  first  and  second  test  bands. 
Tliese  division  lines,  cut  very  much  broader 
and  deeper  than  any  other  lines  on  the  plate, 
are  also  a  new  feature  introduced  by  Mr. 
Pasoldt,  and  serve,  fike  milestones,  to  mark 
the  space  passed  over,  thus  saving  time  and 
facifitating  in  many  ways  the  operations  of 
the  observer. 

The  lines  of  the  second  test  band  are  cut 
the  same  as  those  of  the  34th  or  half  a  mil- 
Uon  band;  and  although  possessing  the  same 
value  as  those  of  the  fii'st  test  band,  they 
are  very  much  finer,  and  by  consequence 
not  quite  so  easily  found.  We  get  them, 
however,  with  a  beautiful  fine  black  line  at 
the  bottom  of  the  cut,  and  are  now,  if  we 
have  not  been  before,  well  satisfied  of  the 
existence  of  distinct,  clean  cut  lines  in  the 
lialf  million  band.  We  now  attack  the  third 
test  band,  which,  like  the  others,  has  its  fines 
the  50,000th  of  an  inch  apart,  but  of  the 
same  cut  as  the  milfion  band,  and  are  only 
about  one  half  as  broad  and  deep  as  the 
last  we  examined,  and  a  fittle  patience  and 
nice  manipulation  are  required  to  bring 
them  into  focus.  We  see  them  at  last, 
however,  infinitesimal  as  they  are,  and 
render  at  once  our  word  of  praise  to  the 
genius  who  dared  not  only  to  project,  but 
to  execute,  a  test  so  many  years. in  advance 
of  microscopical  science. 

With  all  our  adjustments  undisturbed, 
we  move  the  plate  to  the  beginning,  or 
5,000  band,  and  are  sti-uck  with  the  marked 
difference  in  the  appearance  of  these  lines 
as  compared  with  those  we  have  just  ex- 
amined, a  difference  which,  thoroughly 
understood,  goes  far  of  itself  to  establish  the 
possibifity  of  ruling  the  million  band.  But 
we  pass  rapidly  on  to  the  60,000  band,  stop- 
ping only  to  admire  the  uniform  regularity 
of  the  ruling,  and  the  fine  sharp,  black  lines 
at  the  bottom  of  the  cut,  resulting  from  a 
refinement  of  execution  pecufiar  to  work  of 
this  description. 
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The  70,000  deonands  greater  care,  and  a 
little  readjustment  of  focuB  or  illumination, 
during  which  process  we  notice  the  beauti- 
ful pink  color  lying  at  the  bottom  of  the 
division  lines,  which  seems  to  indicate  that 
good  work  is  being  done. 

For  tlie  80,000,  we  apply  a  Woodward 
phsm,  gaining  b j  this  means  a  gpreater  ob* 
tiquity  of  light,  sufficient  to  show  the  80,000 
nicely,  and  gives  us  a  glimpse  of  the  90,000, 
when  considering  that  the  eighth  has  ac- 
complished all  that  can  be  expected  from 
it,  we  relieve  it  from  further  duty,  and  an- 
other evening  will  take  up  the  l-16th,  simply 
remarking  that  the  results  this  evening  have 
been  obtained,  with  neither  fuss  nor  para- 
phernalia, from  resources  ordinarily  at  hand. 

F.   S.    BVBBELL. 

Albany.  N.  Y. 

T&AN8AOTIOVS  OF  800IBTIB8. 

Note. — It  will  aflbrd  us  great  pleasure  to  publish  notes  of 
the  Transactions  of  any  of  our  Microsco|>ical  Societies.  The 
limited  S|>ace  at  our  conunaad  ^tvdudes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  We  wish  it 
also  to  be  distincdy  understood  that  these  reports  are  pubi> 
lished  as  received  from  the  Scanetaries  of  Uie  different  3ocie- 
ties,  and  the  Journal  is  not  to  be  held  in  any  wise  responsible 
for  any  statements  contained  therein. 

Bvllklo  MIcroaeopleal  CI«b_The  Club  mat 
April  IStb,  1880,  at  the  rooms  of  Messrs.  Slooum 
and  Thoniton,  ICaln  St.  The  paper  for  the  evening 
was  by  Henry  Mills,  on  "  Fresh  Water  Sponges*** 
It  is  printed  in  foil  in  the  June  namber  of  this 
joomal,  and  ia  well  worthy  of  pemaaL  Dr.  W.  0. 
Barrett  read  the  resume  of  oarrent  microsoopical 
literature  which  covered  the  ground  thoroagUy. 
Under  penonal  work  reporta,  Mr.  Jaa.  W.  Ward  re- 
ported the  deatraotion  of  ilidea  prepared  by  the  wax 
method,  owing  to  the  wax  melting  and  obacoring 
md  injuring  the  objeota.  Thia  ia  an  onnanal  oo- 
.nirrence,  and  Mr.  Ward  atated  that  the  atidea  had 
not  been  anbjeoted  to  nndne  temperature.  Preddent 
KeHicott,  reported  notea  on  the  larval  anodonU»  and 
atated  that  he  had  lately  found  numbera  of  them  on 
the  taOa  and  flna  of  minnowa  in  faia  aquarium.  Id 
March  laat,  he  found  numbera  of  the  aame  bodiea 
on  young  black  baaa.  A  note  on  the  larval  aala- 
mander  mentioned  the  fact  of  the  appearance  of  a 
pair  of  oblong  organa  on  the  under  aide  of  the  an- 
terior part  of  the  body.  The  attention  of  the  Club 
had  been  called  to  them  two  years  ago.  A  note  in 
the  Encyclopedia  Britannica,  page  674,  refera  to  a 
aimilar  appendage  on  a  larval  Triton.  Their  use  ia 
problematic  at  preaent.  President  Kellicott,  also 
referred  to  the  so-called  ('*  warta**)  found  upon  dif- 
ferent tpedea  of  fish.  He  had  found  them  upon 
the  sand  pike,  blue  pike,  yellow  pike  and  peroh  of 
the  vicinity  of  Bu£QJo« 

May  11th.— A  meeting  of  the  Club  waa  held  at  the 
roomaof  Messrs.  Slocum  and  Thornton,  thia  date. 
President  Kellicott  In  the  chair.    The  Secretary, 


Mr.  Fell,  reported  that  the  Gammon  Council  of  the 
City  of  Bul&lo,  had  paaaed  a  reaohnfion  April  4th, 
1880,  granting  to  the  Club,  the  use  of  a  room  in  the 
Central  School  Building.  OnmotionotDr.Banrett, 
this  very  becoming  act  of  the  Common  Conncil  wis 
accepted,  with  the  thanks  of  the  Club,  aod  it  wis 
decided  to  hold  the  next  meeting,  at  the  nev 
qnartenu  The  obtaining  of  permanent  quarten  in  m 
acceptable  a  building  aa  the  Central  School,  coupled 
with  tho  fact  that  the  donation  ia  from  the  higheit 
authority,  marka  an  era  in  the  progreaa  of  the  dab^ 
and  undoubtedly  inaurea  it  a  long  lease  of  life.  The 
flust  ot  the  mieroecopio  aooietiea  throughout  the 
country  being  wholly  sdentiflo,  and  therefoie,  in  a 
broad  aenae,  educational,  in  thefar  work,  abonld 
cauae  them  to  be  more  substantially  recognized  by 
the  public  authorities  than  they  are.  The  Com* 
mon  Coundi  of  BufDUo,  baa  eatabUahed  a  piece* 
dent  which  other  bodiea  of  like  authority  would 
do  well  to  oopy. 

President  Kellicott,  chairman  of  "  Committee  oo 
Publications,"  reported  in  favor  of  the  early  itsae  of 
a  publication  of  the  wovk  of  the  Club,  and  preeeoted 
a  plan  whereby  this  much  desired  ob|eot  might  be  it- 
tained. 

Mr.  Ward  read  an  exhauatlve  and  InterestiaR  re- 
port of  the  current  mfcroscopio  literature,  the  lob- 
Jecta  brought  up  being  discussed  aeriaiim. 

The  subject  for  the  evening  "  Embryology  "  vu 
then  taken  up,  the  Pi^aident  and  Secretary  letd* 
ing  extraota  from  a  paper  on  oompanttive  embrro- 
iogy,  **  The  Hiatory  of  the  Qenoblaata  and  Tbeoi; 
of  Sex,"  by  Chaa.  Sedgwick  Minot,  which  faroishetl 
principally  the  baae  of  the  aubject  for  discuMioo 
during  the  evening.  Prot  Kellicott, liad  prepared 
a  number  of  drawinga  illustrating  the  aubject  D' . 
Howe  exhibited  embryoa  in  difBarent  atages  of  d^ 
velopment  from  man  and  hog,  illuatrmting  the  limi- 
Urity  at  this  stage  of  life  in  the  embryoa  of  diflerent 
animala. 

Dr.  W.  C.  Barrett  exhibited  a  number  of  ptibo- 
logical  apedmena  of  hia  own  prepazntion. 

Mr.  F611  exhibited  an  **  Acme  "  stand  with  the  sev 
R.  &  J.  Beck  micro-epectroscope  attached,  tUo, 
slides  firom  the  placenta,  and  umbttical  eord,  pit- 
pared  by  himaelf.  The  B.  &  J.  Beck  mlcro-speetro- 
scope  differs  from  the  Sorby  Browning  Instnunent, 
in  that  it  is  attached  to  the  ol^ective  end  of  the 
microscope  tube,  instead  of  at  the  ^e-piece  end. 

The  propriety  of  th«  Club  taking  a  *<  field  di;,' 
in  the  near  ftiture,  waa  discussed,  after  which  the 
sodety  adjourned. 

The  announcements  for  the  next  meeting  of  the 
Club,  to  be  held  June  8th,  were  aa  follows.  A  papv 
by  Dr.  Lee  H.  Smith,  on  "Diptheritio  Degeaen- 
tiona  of  the  Spinal  Cord."  A  abort  paper  by  the 
Secretary,  Mr.  Oeo.  K  Fell,  on  the  Spectrotcopo* 
more  particularly  relating  to  a  deacription  and  me 
of  the  new  micro^pectroaoopeof  B,  h  J«  Beok. 

Besume  of  current  literature,  by  ProL  H.  Pooto. 
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krmeetlDgJimeQ,  1880.  Th«  PKaident.  Br.  JeMe 
C,  Oreen,  called  the  meeting  to  order,  when  the  See- 
niuy,  B.  Hairy  WiReD«  read  a  report  of  the  So- 
dsty*!  Tisit  to  the  Camden  reoeptUm.  The  name 
of  P.  T.  Davia,  aolerk  in  the  Beoorder's  oOeeof 
Qiester  Connty,  waa  added  to  ttie  liat  of  membera. 
Onl  cemmnnioatioDC  being  in  order.  Dr.  J.  T. 
Bothroek  apoke  at  Jength  In  regard  to  the  donble- 
ctaining  of  bleached  and  nnUeaehed  apeefanem. 
He  had  leoently  been  ihoim  by  Dr.  Hnnt,  of  PhUa- 
^hia,  a  apedmen  In  which  the  protoplaam  had 
been  left  In  the  cell  wall  with  rigna  of  ita  not  having 
paased  through  aloohoL  This  manner  of  treatment 
Qf  ipeoimena  with  protoplaam  In  them  la  adyan- 
lageooa,  being  more  aimple  and  requiring  leaa  time 
far  praparatioa.  ▲  few  daja  ainoe,  the  Doctor  had 
procured  a  young  ahoot  of  the  hone  chestnut,  and 
pat  a  section  of  it  In  a  mixture  of  iodine,  eto.  After^ 
wards  he  Ueaohedit  on  tin,  and  in  fourteen  hours 
he  loooeeded  in  gaining  what  would  have  coat  eight 
^JM  of  hard  labor  by  the  old  method. 

Under  written  oommunleationa,  Alfred  Sharpies 
leeda  short  anawer  toa  qneatlon  naked  him  on  the 
•treet  the  other  day,  as  to  "  What  benefit  he  thought 
to  derive  from  the  IficroaooploalSodaty?'*   Weare 
improving  onraetvea  In  the  nderosoopioal  B6ho(A  of 
the  heart,  aa  well  aa  the  mind.   We  are  all  learners 
of  the  great  worka  of  Nature,  and  oxur  belief  la  that 
the  more  a  man  atndlea  the  worka  of  his  own  liaater 
the  more  doea  he  see  his  own  deficiency  and  try  to 
bright.  ^  It  mattera  not  what  branch  we  pursue, 
▼esroalwaya  satisfied  with  the  benefit  we  attain. 
There  is  no  lack  ot  material  In  our  county  to  work 
on,  therefore  everybody  should  be  up  and  doing,  for 
the  persona  who  have  never  atndied  can  have  no 
oonoeption  of  the  beantifiil  prodnctiona  of  nature. 
They  cannot  i^pfedate  theuL     Yet,  on  the  other 
l^ud,  bow  proud  la  the  discoverer  of  a  new  phmt, 
«tc    Such  a  person  feels  he  has  not  lived  In  vain, 
bat  is  uaefhl  aa  well  aa  ornamental,  and  buQds  for 
himself  a  laatlng  foundation  to  a  lasting  monument. 
Oar  work  la  entirely  a  labor  of  love,  and  In  Its  suo- 
««i  we  look  for  our  pay. 

Stephen  P.  Sharplea,  of  Masaaohusetts,  was  no- 
ticed by  the  President  among  the  audience,  and 
▼w  ssked  by  the  former  to  give  the  Society  a  short 
^eecripUon  of  the  microscopical  organization  In 
BoitoD,  of  which  he  la  a  member.  Mr.  Sharpies 
«id  that  their  Society  waa  really  no  more  than  a 
•Mtion  of  the  Botanical  Sodety  of  Boston,  and  met 
twice  a  month.  There,  he  said,  we  are  in  possession 
«'  ftot  Bailey^s  West  Point  microscopical  library, 
«nd  what  la  atill  more  valuable,  hia  wonderfhl  ool- 
ieetionof  diatoms. 

A  esU  fbr  a  short  statement  of  ihe  Society's  late 
^t  to  Itedia,  waa  presented  to  Dr.  Jackson,  who 
"ported  the  West  Chester  BBcrosoopical  Society 
having  been  courteously  met  at  the  Media  station, 


and  eacorted  with  their  Instruments  to  the  Hall  by 
the  Media  Association,  The  exhibits,  especially 
the  histological  spedmena  shown  by  Dr.  Stellwagen, 
created  much  intereat.  and  the  visithig  parties 
seemed  pleased  withaL  Fifty-eight  instruments 
were  in  position,  nine  representing  the  West 
Chester  Microscopical  Society.  Since  its  very  foun- 
dation, in  1883,  the  DeUware  County  iDStitute  of 
Science  has  ever  been  leading  an  active  life,  and 
bids  good  promise  for  the  fature. 

President  Green  had  been  requested  to  extend 
the  thanka  of  the  Media  people  to  their  sister  so- 
ciety, which  were  duly  welcomed. 

Dr.  Bothroek  thought  no  society  could  gain  the 
height  in  adence  sought  if  they  insist  only  on  the 
disphty  of  bought  slide  specimens.  I  can*t  tell  how 
this  one  thing  has  grated  on  me  in  the  past.  We 
should  awaken  a  new  train  of  ideas.  Let  us  only 
take  a  grahi  of  com  and  place  it  under  the  micro- 
scope, or  any  unprepared  objects.  The  appearance 
and  change  must,  be  beautifiiL 

Stephen  P.  Sharpies  thought  any.sonroe  of  water 
supply  would  make  an  intereatbig  study.  He  had 
been  working  for  nearly  three  years  in  the  waters  of 
Cambridge,  Mass.  If  you  wiU  wet  a  fine  sheeting 
(ftree  of  starch  grains)  with  water,  you  will  find  a 
good  yield  of  specimens,  unless  the  water  is  very 
pure.  I  can  generally  find  in  Cambridge  water  from 
16  to  20  diatoms,  minute  worms,  etc  In  it  I  see  the 
changes  which  are  taking  pUceln  water  animalcule 
and  planta.  I  am  now  doubtfhl  as  to  whether  dath- 
rocystis  can  be  found  at  all  in  a  pond  in  Boston ; 
that  It  even  spoilt  the  Ice  of  three  years  ago.  As 
the  hot  weather  came  on  it  gradoally  disappeared. 
Many  changes  of  the  infusoria  are  not  in  books, 
but  close  observation  is  what  is  here  needed,  and 
it  is  that  wliich  wonderftilly  interests. 

Dr.  Bothroek  said  our  basin  contained  the  green 
plant  spoken  of,  and  he  did  not  think  cleaning 
would  hurt  either  the  basin  or  the  plant. 

Mr.  May,  In  the  company  of  Dr.  Wood,  three 
years  ago,  visited  most  of  the  ponds  of  our  neighbor- 
borhood  in  search  of  the  volvox  globator,  which  is 
simply  a  green  substance  (but  beautifal  under  the 
microscope).  They  at  last  found  It  in  the  West 
Chester  basin,  from  which  they  had  been  drinking 
it  daily.  Flowers,  also,  are  blooming  around  us  in 
abundance,  and  their  pollens,  under  the  microscope 
lens,  are  always  a  sight  to  behold  with  interest. 
Another  dass  is  the  seeds  of  phmts  which,  with  a 
two-inch  power  objective,  are  very  beautifal.  In 
fact,  there  is  no  end  to  the  objects  if  men  will  only 
look  for  them.  Lichens  can  be  found  on  every  old 
fence  rail,  and  do  not  require  mounting  dther  to 
show  to  advantage.  I  should  advise  the  following 
of  some  special  line  of  study,  for  only  in  specializa* 
tion  can  man  in  these  days  acquire  eminence. 

Mr.  May's  motion  for  the  Society  to  adjourn  until 
the  first  Thursday  of  September,  was  seconded  by 
Capt.  ComweU,  and  unanimously  agreed  to. 
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RmUUbc  (Pa.)  8ocl«t]r  of  Ratuiml  Iciei 
BUeroMwplcal  Section— .This  Society  WM  organ- 
ized January,  1869.  It  Is  an  Incorporated  body,  with 
a  membership  of  about  fifty.  Weekly  meetings 
are  held :  and  already  the  Society  can  boast  of  a 
large  and  well  regnlated  cabinet,  iUnstrating  the 
varioas  departments  in  natural  history.  The  Micro- 
soopioal  Section  is  a  recent  acquisition,  and  is  the  ' 
life  of  the  society.  During  last  winter  and  spring,  | 
six  Hicrosoopical  Soirees  were  given.  To  eaeh  en-  ^ 
iertainment,  besides  the  regular  members,  there 
were  specially  invited,  by  printc  d  card,  such  of  our 
oltiEens  as  it  was  belieyed  would  be  interested  in 
the  subject ;  and  the  result  was  l&rgo  and  enthusias- 
tic audiences.  The  exhibitions  were  held  in  the 
large  rooms  of  the  Society  in  Library  Hall,  and  be- 
tween loo)dng  at  the  beautiful  objects  exhibited  by 
the  microsoopists,  and  a  glance  at  the  large  col- 
lection arranged  on  shelyes  and  in  cases,  represent- 
ing animate  and  inanimate  nature  in  its  yarious 
forms,  the  time  passed  speedOy  and  profitably. 
The  objects  on  exhibition  were  from  the  cabinets 
of  Drs.  M.  A.  Bhodes,  Stanley  Smith,  J.  B.  Brooke, 
P.  H.  Ziegler,  D.  B.  D.  Beayer,  and  J.  H.  Baser ; 
also,  Professors  D.  B.  Brunner,.H.  H.  Hollenbusch 
and  Capt.  K  P.  Boas.  Last  month  the  Section 
spent  a  day  in  the  field,  and  succeeded  in  collecting 
numerous  specimens  which  will  be  mounted  in  due 
time  for  next  wintei^s  exhibitions.  It  is  contem- 
plated to  repeat  these  exeursions  into  the  country, 
during  the  summer,  at  interysls  of  about  three  dr 
fbur  weeks. 


Ifcyr  Tork  BEIeroflooptcal  Society. — Regular 
meeting  liarch  19th,  1880.  Minutes  of  last  meeting 
were  read  and  approved.  Prof.  £.  H.  Day  was 
elected  an  active  member.  Donations  announced 
by  the  Curator :  From  Mr.  Hyatt,  25  slides ;  from  the 
President,  12  slides ;  from  Mr.  Swasey,  14  slides— a 
detailed  description  of  which  is  entered  in  the  cata- 
logue of  the  Curator.  The  Corresponding  Secretary 
read  two  communications,  one  from  Otto  Brandt, 
Secretary  of  the  Berlin  Microscopical  Society,  con- 
taining, among  other  things,  suggestions  for  ex- 
changing material,  the  other  from  E.  M.  Cunning- 
ham, of  Mobile,  Ala.,  enclosing  foraminifera. 

The  Curator  was  requested  by  the  President  to 
attend  to  the  matter  of  exchanges  in  behalf  of  the 
Society. 

The  President  reminded  the  members  that  the 
bi-monthly  exhibition  would  take  place  on  the  16th 
April  next. 

Dr.  Deems  exhibited  an  unnamed  infnsorian,  and 
announced  a  paper  thereon  by  himself  next  meet- 
ing. 

On  motion  the  meeting  adjourned. 

Begular  meeting  held  April  2ad,  1880,  the  Presi- 
Aent  in  the  Chair.  The  Curator  announced  as  dona- 
tions: Two  slides  from  K  Mauler,  Switzerland. 


Two  slides  firom  the  Ptesideni.    Zeiss  Oataiogne  of 
instmmoits  flrom  the  President. 

Dr.  Deems  read  a  paper  on  a  parasite  found  by 
him  on  a  tmh  water  snail,  and  ilhutrated  the  bum 
by  drawings. 

Exhibited :  By  Mr.  Braman,  a  vegetable  fangni. 
By  the  President,  two  kinds  of  alga,  Batneho- 
spermun  monUifoime,  and  Tetraapora  flooenlisi; 
also,  EmbryonSo  Snails.  By  Mr.  Miohels,  of  Sectjon 
B,  a  spider  ohanging  hiidothes,  all  parts  dupUeated. 
By  Mr.  Bogvrt,  '*  Hook^Miorographia''  a  quarto21S 
years  old,  very  folly  illustimted,  showing  the 
methods  and  resulis  of  microscopical  in  vestigatkni 
in  1666. 

The  bi-monthly  exhibition  of  April  16th,  1880,  con- 
sisted of  a  displsy,  by  the  projecting  microscope,  of 
a  series  of  riides  of  rodu  and  minerals,  by  Ifr.  A. 
A.  Julian,  of  this  Society.  Mr.  Julien  accompanied 
the  display  by  a  lecture  and  diagrams  which  enabled 
the  audience  to  understand  the  subject  treated. 
The  visitors  numbered  nearly  two  hundred. 

Walteb  H.  Mead,  Beo.  Secretaiy. 


Subscribers  who  have  a  surplus  of  interesting  mi- 
crosoopic  material,  or  obf eets  in  any  departDMot  of 
natural  sdenoe,  which  tney  wish  to  exobange,  may 
announce  it,  without  charge,  in  this  column.  Hie 
following  rales  must  be  observed:  1.  The  piiTile» 
of  announcing  an  exchange  is  confined  to  fno- 
Boribers.  2.  EioBAHGaa  only  wiU  be  admittei 
Salea  and  purchases  for  cash  must  be  relegated 
to  the  advertising  department.  8.  Each  exchaon 
will  be  limited  to  three  lines,  and  must  )>e  legiluf 
written  on  a  separate  slip  of  paper  (not  embodied 
in  a  letter).   Be  oareM  about  the  address. 

Pleurosigmas  and  many  other  diatoms,  marine 
algae,  and  much  miscellaneous  material,  in  exchange 
for  good  mounted  objects ;  correspondence  invited. 
M«  B.  Booth,  Longmeadow,  Mass. 

Well-mounted  sUdes  of  human  pathological  ipeci- 
mens,  viz.:  Sarcoma,  careiiioma,  fibroma,  and e]^ 
ihelioma,  seyeral  varieties  of  each,  also  Iniig  in 
pneumonia,  kidoev  in  Brigbt's  disease,  for  otb^r 
well-mounted  patnologicni  or  histological  alidet; 
send  for  list.  Henry  Froehling,  69  N.  Charlet 
Street,  Baltimore,  Md. 

In  whole  or  part  exchange  for  an  objectiTf),abont 
l-6th,  I  offer  11  vols.,  unbound,  of  "The  N*tion* 
1871,  and  July  1872,  Dec.  1876.  Bev.  F.  Hard, 
Laingsburg,  Mich. 

Will  exchange  selected  named  diatoms  for  w^ 
mounted  hiatologicaL  pathological,  and  anatomical 
preparations;  state  wbat  you  have  and  lermBof 
exchange ;  my  preparations  all  good.  W.  W.  Biner» 
Greene,  Iowa. 

Wanted,  in  exchange  fbr  boolcs  on  the  microscope, 
Sohimper's  "Synopsis  Muacornm  £nrops>onan,'* 
and  Berkeley's  '*  Handbook  of  British  Mosses."  A. 
0.  Siokes,  Trenton.  N.  J. 

To  exchange  for  a  miorosoope  or  acoeseoriee,  a 
double  barrelled  bre^h-loading,  laminated,  steel 
barrel  shot  gun.    P.  O.  Jacobs,  Newark,  O. 

Exquisite  wild  seeds,  neatly  mounted,  in  seta,  bf 
genera  and  species..  Also  poHens  in  balsam,  ar- 
ranged in  same  way.    Bev.  J.  T.  Brownell,  Lyoni, 


Fie,  a.    Pmaeoevttis  rubicunda.         Fie.  t,    ni/aU>lampe  toQOA. 


Fig.  3.    ArnTilhorvlin  'piiiifera. 


Hg.  1.    (Afia-  Gretf.i 
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Pelomyxa  Palustris  and  Other  Rhizo- 
poda,with  Remarks  on  Definition. 
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KD  now  vre  come 
to  a  diflSciUtv : 
Bioiogiad  tej'ttis 
(tre-y  mtwy  oftheniy 
incapable  of  de- 
finition. 

How  w  i  d  e- 
sproad  is  this  evil 
it  would  l>e  im- 
possible for  mo 
to  estimate.  In 
the   very  minute 

department  of  the 

Fresh-water  Bhizopoda,  there  are  many 
terms  which  are  either  absolutely  undefin- 
ftble,  or  so  nearly  so  that  only  a  master,  per. 


fectly  conversant  with  all  the  facts,  is  able 
to  define  them,  and  then  such  definition  is 
not  adhereil  to.  Protoplasm,  nucleus,  con- 
tractile vacuole,  psoudopodium,  (which 
comprise  nearly  all  the  terms  used  in  de- 
scribing naked  rhizopoda),  and  many 
species  of  the  genus  amoeba,  are  cases  in 
point. 

These  things  ought  not  to  be.  Li  fact,  I 
go  so  far  as  to  say  that  no  scientist  has  a 
right  to  use  a  connotative  name  the  con- 
notation of  which  ho  cannot  state.  In  other 
words,  every  ciitss  name  must  he  defined. 

Most  of  you,  my  readers,  no  doubt  assent 
to  this.  Probably  not  one  of  you  will  live 
up  to  it. 

Biology  seems  never  to  have  compre- 
hended the  fact  that  under  no  circum- 
stances must  she  make  use  of  a  name  that 
has  no  clear  meaning.  Even  the  more 
exact  sciences  forget  it  now  and  then.  This 
is  sufficiently  proved  by  the  fact  that  Prof. 
Tait  thought  it  necessary  to  say  to  the 
"British  Association,"  **  There  can  be  but 
few  people  in  this  country  who  have  an 
accurate  knowledge  of  the  proper  scientific 
meaning  of  the  little  word  Force!"  But, 
in  Biology  the  case  is  much  worse.  The 
very  best  men  of  the  day  seem  to  think  it 
I>erfectly  proper  to  say  that  there  is  no  dis- 
tinction between  plants  and  animals,  i.e., 
that  neither  of  these  terms  can  be  defined, 
while  they  continue  to  use  them  just  as 
though  every  one  were  familar  with  their 
meaning.     Such    words    ought    not  to  be 
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employed,  so  long  im  they  have  no  definite 
meaning. 

There  are  many  names  which,  thongh  de- 
finable, are  the  names  of  so  greaf.  a  variety 
qf  objects  that  their  meaning  is  apt  to  be- 
come  shadowy.  AU  sw^  names  ottghi  to  be 
kept  free  from  vaguefiess  by  frequent  defbiition. 

It  is  usually  very  difficult  to  define  such 
words,  and  for  that  reason  it  is  seldom 
done.  Such  negligence  is  the  great  cause 
of  that  gradual  loss  of  meaning  which 
we  have  to  lament  of  many  scientific  terms. 

Let  a,  b,  c, z,  represent  a  series  of 

forms  in  which  tliere  are  a  certain  number 
of  points  of  agreement  between  a  and  b. 
Bepresent  this  number  by  x.  Then  be- 
tween a  and  c  are  x  —  1  points  of  agree- 
ment ;  between  a  and  d  x  —  2,  etc.,  until 
we  arrive  at  z,  between  which  and  a,  there 
exists  no  similarity,  save  such  os  is  too 
general  to  be  noticed  in  the  particular 
series. 

Nevertheless,  negligence  has  caused  both  a 
and  z  to  be  called  by  the  same  name,  because 
of  the  close  similarity  existing  between  any 
two  successive  terms  of  the  series;  and  the 
name,  at  first  definable  because  only  ap- 
plied to  the  first  few  terms,  has  become 
meaningless  with  the  discovery  of  the  last 
terms.  Had  the  rule  of  **  frequent  defini- 
tion "  been  adhered  to,  we  would  have  ha<l  a 
series  of  definitions  corresponding  to  the 
progress  of  discovery,  and  z  would  have 
been  excluded  from  the  series,  even  though 
it  had  to  go  without  a  name  for  a  time. 

Perhaps  I  ought  to  apologize  for  this 
digression  from  the  consideration  of  **  living 
mwi  "  into  the  realm  of  pure  logic.  My 
excuse  is  that  in  these  studies  clearness  is 
of  more  than  usual  importance.  These 
forms  lie  at  the  very  bottom  of  the  scale, 
being  but  a  slight  advance  upon  the  Mo- 
nera  of  which  Hieckel  says,  **  They  may  be 
considered  as  the  fii'st  beginnings  of  any 
given  living  organic  i-ace,"  (2).  **For  the 
deeper  understanding  of  our  docti-ine  of  evo- 
lution, and  of  the  thereupon  founded  Mo- 
nistic philosophy,  there  can  he  but  few 
branches  of  science  of  such  fundamental  sig- 
nificance as  the  natural  history  of  the  lowest 


torm»  of  life,**  (3).  This  is  the  opening  sen- 
tence in  one  of  Hreckers  moet  charming  pro- 
ductions. But  what  if  tliis  science  be  made 
unscientific  by  careless  use  of  those  most  sub- 
tile instimments,  words?  The  whole  &brie 
of  modem  thought  must  suffer  thereby 
somewhat  of  injury. 

At  any  rate,  if  I  shall  have  helped  any 
one  to  clearness  of  thought,  the  digresaion 
will  not  have  been  useless. 

To  return — ^The  word  membrane  is  not 
easily  defined.  I  do  not  remember  ever  to 
have  seen  a  definition  of  it,  save  one  by 
Von  Mohl,  which  I  have  forgotten,  although 
at  the  time  I  was  struck  by  its  clearness  and 
universal  applicability. 

"Whatever  else  a  membrane  mav  be,  it  i» 
certainly  a  solid,  and,  therefore,  must  al- 
ways have  a  clearly  defined  double  contour 
when  seen  in  optical  section.  The  com- 
mon idea  is  that  one  dimension  of  this 
solid  must  Ix^  far  smaller  than  the  others, 
i.e.,  That  the  thickness  must  be  much  less 
than  length  or  breadth.  (I  use  the  term 
solid  not  so  much  with  reference  to  the 
consistency  of  the  material  as  in  opposition 
to  surfaces  and  lines.  It  is  the  thickness 
that  we  usual]  v  see  in  the  studv  of  micro- 
scopio  membranes  and  it  is  the  double  con- 
tour of  this  dimension  that  is  alwavs  refemwl 
to  by  writers  in  discussing  the  presence  or 
absence  of  a  membrane).  This  error  is  not 
sui'prising  since  the  most  frequent  and 
therefore  best  examples  have,  without  ex- 
ception, this  peculiarity.  (It  will  be  re- 
membered that  I  do  not  propose  to  give  a 
general  definition  of  membrane,  but  merely 
one  suited  to  the  needs  of  Protobiology). 
As  a  rule,  microscopic  membranes  are  ex- 
tremely thin,  but  if  all  else  should  remaiu 
unchanged,  no  one  could  refuse  to  give  the 
name  to  ever  so  thick  a  structure. 

Another  common  error  consists  in  sup- 
posing that  a  membrane  must  be  a  domi 
sack.  This  is  from  the  same  source,  and  is 
sufficiently  refuted  by  Monothalamia. 
These  Bhizopoda,  many  of  them,  secrete 
a  shell,  which  is  as  truly  a  membrane  as  anv 
structure  in  Nature.  It  is  true  that  this 
shell  is  seldom  or  never  called  a  membrsae, 
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but  thftt  there  is  no  good  reason  for  this,  is 
shown  by  the  following  quotations  from  the 
classical  work  of  Hertwig  and  Lesser  (4). 
9pealdng  of  the  shell  of  PsandochLunys 
Fstella,  a  form  reiy  similar  to  the  common 
Axcella,  they  write:  **  More  oarefoi  observa- 
tion teaches  that  an  imoommonly  thin 
membrane  doses  the  opening  of  the  shell, 
all  except  a  hole  which  allows  of  the  exit 
ofpsendopodia." 

This  *'  membrane,"  is  the  precise  equiva- 
lent of  the  lower  surface  of  '* shell"  in 
ArceUa.  To  be  sure,  no  structure  can  be 
discerned  in  it,  but  this  is  also  the  case  with 
respect  to  the  thinner  parts  of  the  ''  shell " 
of  Pseudochlamys.  In  short,  there  is  every 
reason  for  thinking,  that  this  ''  membrane  " 
is  as  much  a  part  of  the  '^  shell"  as  is  the 
"  lower  surface  "  in  Arcella,  since  it  differs 
in  no  way  from  it,  save  in  thickness  :  but 
"The  thickness  of  shell  decreases  continu- 
ally as  we  go  from  centre  to  circumference," 
(i)  and  this  is  natural  on  the  tbeoiy  that 
the  "  membrane  "  is  simply  a  continuation 
of  the  "shelL"  That  Hertwig  and  Lesser 
legard  the  former  as  a  true  '*  membrane" 
is  evident  from  the  fact  that  they  so 
call  it  in  five  different  places.  That  they 
do  not  so  consider  the  "lower  surface" 
of  Arcella  is  evident,  because  they  never 
so  speak  of  it,  but  always  as  a  part  of 
"shell;"  whereas,  they  never  so  speak  of 
the  "lower  surface"  of  Pseudochlamys  but 
inake  a  sharp  distinction  between  it  and 
"shell."  The  Inith  is  that  the  "mem- 
brane "  is  as  much  '^  shell "  as  is  the  con- 
vex npper  surface  of  Pseudochlamys,  both 
Tipper  and  lower  surfaces  being  true  mem- 
branes and  constituting  together  the  shell. 
In  Arcella,  however,  no  portion  of  shell  is  a 
membrane,  if  we  have  in  mind  the  whole 
thickness  of  shell,  but,  as  was  first  shown 
by  Hertwig  and  Lesser,  the  shell  consists  of 
two  membranes  placed  parallel  and  joined 
together  by  membranes  perpendicular  to 
these,  so  arranged  as  to  give  to  the  surface 
*&  appearance  of  hexagonal  structure. 

Perhaps  the  best  example  I  could  give 
of  a  membrane  in  form  of  a  sac,  with  single 
^l^emng,  is  Lecythiom  hysJinum. 


The  shell  of  this  Monothalamian  is  ovoid 
in  shape,  hyaline  and  structureless*  An- 
other fresh-water  rhizopod  has  a  shell 
which  differs  in  no  essential  way  from  that 
of  L.  hyalinum,  save  in  having  an  opening 
at  each  end.  (Diplophrys  Archeri,  4.)  Each 
of  these  shells  is  a  membrane. 

Another  fresh-water  rhizopod,  Glathrulina 
elegans,  a  most  important  HeUozoan,  for 
description  of  which  see  (4,  5,  and  6),  has 
a  shell  of  silica,  nearly  spherical,  And  pene- 
trated by  numerous  openings  w^hich  give 
exit  to  the  fine  and  long  pseudopodia. 

Fig.  1  shows  this  shell,  in  a  rough  way, 
upon  its  long  thin  stalk,  or  peduncle,  and 
the  pseudopodia  radiating  from  the  body 
within,  which  is  not  figured. 

"Cienkowski  describes  and  figures  the 
shell  of  Glathrulina,  as  composed  of  numer- 
our  polygonal  plates,  which  each  enclose 
an  opening.  This  is,  however,  not  the  case, 
but  the  sphere  consists,  as  Greef  correctly 
figures  it,  of  a  single  piece,"  (4).  The  shell 
is  therefore  a  membrane,  •  since  it  differs 
from  that  of  Diplophr^'s  in  no  essential  par- 
ticular, save  in  having  a  g^'eater  number  of 
openings. 

We  come  now  to  shells  which,  like  the 
last,  have  numerous  openings,  but  which 
are  composed  of  numerous  plates  or  pieces. 
It  is  obvious  that  these  pieces  may  be  held 
tdjgether  so  as  to  form  a  protective  covering 
varying  in  rigidity,  and  in  the  group  of 
Heliozoa,  we  find  examples  of  almost  every 
sort,  from  most  loosely  arranged  spicules  to 
the  fiiTn  capsule.  Pinacocystis  rubicunda, 
a  marine  Heliozoan,  discovered  by  Hert- 
wig and  Lesser,  has  a  shell  (*'  Skelet ") 
*' which  consists  of  a  number  of  separate 
little  plates  (**  Tafelchen ")  which  are  so 
an*anged  as  to  form  a  tightly  closed  cap- 
isule"  (4).  **The  pseudopodia  protrude 
,  through  openings  left  between  the  plates  " 
(4).  Each  plate  is  solid,  but  they  are  so 
united  as  to  leave  a  minute  hole  between 
any  three  plates.  I  infer  this  not  from  the 
description  of  P.  rubicunda,  as  given  by 
Hertwig  and  Lesser,  but  from  these  words: 
'*  Evidently,  Pinacocystis  is  the  less  de« 
veloped  ancestral  form   (*'Yorstufe,"  liter* 
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ally  preceding  step,]  of  the  Acanthocjstids, 
and  is  as  nearly  related  to  Acanthocystis 
spinifera,  as  this  to  A.  turfacea/'  (4).  The 
shell  of  A.  spinifera  consists  of  *'  little 
plates, "  very  similar  to  those  of  Pinacocystis, 
and  joined  together  in  the  same  manner. 
From  the  centre  of  each  plate  there  pro- 


most  "fearfully  and  wonderfully  made,"  a 
complex  structure  requiring  months  of 
study  for  its  comprehension,  and  yet  he  a 
"membrane."  We  might  then  very  soon 
get  so  far  from  those  simple  objects  with 
which  we  started  that  the  word  would  ce&se 
to    have    any    important  meaning.      Row 


ceeds  a  long  fine  spine  or  thorn,  and  this  >  much  better  if  we  say  at  once  that  no  ob- 


may  be  said  to  constitute  the  only  note- 
worthy difference  between  the  two  shells. 
A.  turfacea  has  the  same  sort  of  shell,  but 
the  spines  are  of  two  kinds.  In  each  case 
the  "little  plates  "  have  a  nearly  circular 
contour  when  \iewed  superficially,  and  the 


ject  which  is  composed  of  pieces  shall  be 
called  a  membrane!  It  is  true  that  a  con- 
tinuous object  may  have  a  somewhat  com- 
plex form  just  as  some  unicellular  plants 
may  be  more  complex  than  some  multicellu- 
lar, but  there  is  a  limit  in  the  one  case,  in 


ordinary  double  contour  when  seen  as  al- ,  the  other  none. 

ways  figured  in  section.  Of  course  only  Each  plate  then  of  Pinacocystis  is  a  mem- 
one  thing  can  occur  when  such  plates  are  brane,  nor  is  it  any  objection  to  say  that 
placed  edge  to  edge — minute  openings  will  the  protection  given  by  any  one  plate  is 
be  left,  of  a  triangular  shape,  eacli  bounded  insignificant;  for  in  many  cases  of  true 
by  three  disks.  So  far  as  I  know,  no  ^  membranes  the  protection  is  very  imperfect, 
one  has  ever  called  these  structui'es  "  mem-  j  Moreover,  there  are  Heliozoa  in  which  the 
branes,"  but  in  my  opinion,  each  plate  of  j  protective  covering  consists  of  minute  rods 
Pinacocystis  is  a  tiTie  membrane,  and  so  or  needles  homologous  with  the  plates  of 
with  the  thorny  plates  of  the  Acanthocys-  P.,  but  which  have  no  definite  arrangement, 
tids.  The  only  noteworthy  difference  be- 1  not  even  being  in  contact  with  each  other, 
tween  these  shells  and  that  of  Clathrulina,  Evidently,  we  ought  not  to  call  the  sum 
is  that  the  membrane  of  laXier  is  the  shell,  total  of  these  needles  a  "membrane,"  but 
while  the  former  are  oomimsed  of  mem-  there  is  every  reason  for  so  calling  any  in- 
branes;  as  a  result  of  this  difference  the  dividual  needle. 


membrane   of    Clathrulina  seems   to  pro- 


The  method  of  definition,   according  to 


tect  more  perfectly  the  protoplasm  which  Bain,  is  as  follows:  "  Assemble  for  compari- 


secreted  it  than  does  any  one  plat.e  of  Pina- 
cocystis. This,  however,  is  only  a  matter 
of  more  or  less,  and  examples  might  readily 
be  found,  in  whicli  the  protection  afforded 
by  true  membranes  is  very  slight,  though 


son,  the  pai'ticulars  coming  under  the  no- 
tion to  be  defined.  By  the  particulars  are 
meant  not  every  individual  instance,  but 
representative  instances  sufficient  to  embrace 
the  extreme  varieties. "  "To  define  a  species 


not,  of  course,  so  imperfect  as  would  be  of  plants  the  botanist   collects  recognisjed 
given  by  a  single  ]>1  ate  of  Pinacocystis.  examples    of    the    species,    including    the 


But,  does  it  make  any  difference  whether 


widest  extremes  admitted  into  it.     He  com- 


we  adopt  the  terminology  which  obliges  us ,  pares  the  several  specimens,  noting  their 
to  say  "  This  shell  is  a  membrane,  that  an ,  agreements,  until  he  finds  what  characters 
aggregate  of  membranes,"  or  one  which  prevade  the  whole:  these  he  expresses  in 
compels  US  to  say,  "This  membrane  is  con-  suitable  language,  which  language  is  hence- 


tinuous,  that  discontinuous,  an   aggregate 


forth  the  definition  of  the  species.     So  in 


of  many  and  various  parts."  This  last  we  dealing  with  the  higher  groupings,  he  fol- 
would  have  to  say  should  we  call  the  whole ,  lows  the  same  obvious  plan."  "  We  must 
shell  of  such  forms  as  Pinacocystis  a  mem-  j  be  led  in  the  first  instance  by  the  popular 
Inrane.     Thei^e  would  then  be    no  halting  denotation  of  the  name,  yet,  if  we  abide  by 


place,  when  once  you  admit  that  a  mem- 
brane may  be  discontinuous.    It  might  be 


that,  we  fail  to  obtain  any  important  com- 
munity of  meaning.    It  is  in  such  a  per- 
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plexitj  that  the  golden  role  must  be  called 
toonraid:  we  must  take  some  means  to 
form  a  chiss  npon  a  deep  and  wide  agree- 
ment. If  need  be,  we  mnst  depart  from 
the  received  denotaiion,  leaving  out  some  in- 
stances and  taking  in  others,  nntil  we  form 
a  class  really  possessing  important  class 
attribntes,"  (7).  This  method  somewhat 
modified,  I  believe  to  be  correct. 

Bain  has  a  theory  of  the  nature  of  defini- 
tion which  is  not  accepted  by  either  Mill  or 
Jevons,  but  with  this  we  are  not  concerned, 
as  I  haVe  already  given  the  true  theory  ac- 
cording to  these  writers.  But  he  has  also, 
I  think,  fallen  into  error  in  the  treatment 
of  the  meihod  of  definition,  though  not  to 
any  very  important  degree. 

Induction  and  definition  are  not  so  un- 
like as  we  are  apt  to  suppose;  in  fact  they 
are,  to  a  certain  extent,  identical,  and  the 
method  of  the  one  must  also  be  that  of  the 
other.  Jevons  has  shown  (8),  I  think,  that 
the  only  method  of  Induction  is  that  which 
consists  in  making  and  testing  hypotheses; 
this,  also,  wiU  be  found  to  be  the  only 
method  of  definition.  We  must  assemble 
for  comparison  a  few  **  representative  in- 
stances" from  the  consideration  of  which 
we  obtain  a  definition  which  is  hypothetical, 
and  must  remain  so  until  perfect  knowledge 
shall  demonstrate  its  fitness. 

The  ''  representative  instances  '*  I  have 
ah-eady  given,  and  will  now  give  that  defi- 
nition of  membrane  which  seems  to  follow 
from  their  comparison,  and  afterward  test  its 
fitness  by  such  cases  as  occur  to  me,  so 
far  as  space  wiU  allow.  A  membrane,  in 
Protobiology,  is  any  solid  that  has  these 
attributes:  (1)  It  must  be  continuous,  not 
composed  of  parts  or  separate  pieces;  (2)  it 
must  be  a  product  of  the  action  of  Proto- 
plasm; (3)  it  must  serve  to  protect  the 
protoplasm  which  secreted  it  from  too  close 
contact  with  its  environment.  Anything 
having  these  three  attributes  is  a  membrane; 
anything  not  haviHg  them  is  a  non-mem- 
brane. It  is,  therefore,  evident,  that  in  defin- 
ing any  positive  term  we  also  define  its  nega- 
tive, and  I  am  unable  to  understand  how 
it  Is  that  Bain  ahould  think  it  neeessazy  to 


''  Assemble  for  comparison  the  particulaiB 
of  the  opposed  notion, "  (7) . 

Returning  now  to  the  shell  of  Finacocys- 
tis,  let  us  inquire  of  what  use  is  it  to  apply 
th6  term  membrane  to  each  one  of  the 
''little  plates  "  composing  it.  A  glance  at 
Fig.  2  will  show  that  the  shell,  as  a  whole» 
has  more  apparent  resemblance  to  an  ordin- 
ary membrane  than  has  a  single  plate;  but 
granting  the  propriety  of  the  definition 
given,  it  may  be  said  that  such  structures 
are  included  among  membranes .  more  be- 
cause  of  necessity  than  for  the  sake  of  any 
benefit  to  be  derived  therefrom.  If  this 
were  so,  then  "this  shell  ought,  by  a  modi- 
fied definition,  to  be  excluded  from  the  list; 
for  among  many  evils  that  are  prevalent  in 
Biology,  there  is,  perhaps,  none  greater 
than  ^at  of  gpiving  a  thing  a  useless  name. 
But  we  must,  in  any  complete  description 
of  this  shell  affirm  of  each  plate  that  it  has 
the  three  attributes  given  in  the  above  de- 
finition of  membrane.  How  much  shorter 
to  say  of  the  plates  ''  They  are  membranes  I** 
We  have  found,  then,  another  argument  for 
"frequent  definition;"  for  so  only  can  wo 
secure  brevity  without  vagueness. 

Let  us  now  proceed  to  test  the  definition 
by  a  few  remarkable  forms.  So  far  as  con- 
cerns the  Giliata,  Flagellata,  Acinetina, 
Fungi,  and  Algse,  it  is  evident  that  no  fault 
can  be  found  with  it;  in  the  last  group, 
however,  the  cell  wall  is  very  often  found 
to  be  made  up  of  several  membranes.  The 
best  test  cases  that  I  know  of  are  to  be 
found  among  the  Bhizopoda.  I  need  not 
describe  the  Heliozoan  represented  in  Fig. 
3,  inasmuch  as  I  have  already  given  enough 
for  the  purpose  in  hand.  The  figure  repre- 
sents A.  spinifera  after  treatment  with 
strong  acetic  acid.  Here,  as  in  Pinacocys- 
tis,  we  are  disposed  at  first  to  call  the  shell 
as  a  whole,  a  membrane,  which  is  beset  at 
regular  intervals  with  long  spines.  In  fact» 
the  true  structure  of  this  shell  "  first  be- 
comes olear  when  some  body  passes  through 
it:  two  or  more  of  the  basal  plates  are  then 
seen  to  rise  up  as  lids,  leaving  a  path  free 
for  the  passage  of  the  body, "(4). 

Of  oouise  no  fault  can  be  found  with  the 
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definition  on  account  of  its  including  these 
plates,  each  of  which  is  provided  with  a 
spine;  for  it  is  extremely  common  for  a 
membrane  to  be  more  or  less  thickened  at 
particular  points,  thus  giving  rise  to  ^pe- 
culiar  markings:  (On  this  point  see  Sachs* 
Botany)  these  spines  are  simply  extreme 
cases  of  this  common  fact,  but  are  peculiar 
in  this  respect  that  to  each  membrane  there 
is  but  one  protuberance. 

The  next  test  departs  still  more  widely 
from  the  common  form.  Fig.  4  represents 
a  most  singular  Heliozoan,  the  shell  of 
which  '*  consists  of  several  layers  of  loosely 
united  separable  spheres  of  silica,"  (4).  By 
what  means  these  spheres  are  held  together 
is  still  doubtful;  perhaps  by  a  jelly  like  sub- 
stance secreted  by  the  rhizopod.  In  this 
case  Fig.  5  would  represent  an  ancestral 
form;  for  here  we  have  a  protective  covering, 
which  is  simply  a  thick  layer  of  jelly-like 
matter. 

I  scarcely  think  it  necessary  to  spend 
jnore  time  upon  this  definition;  no  doubt 
jou  are  tired  of  it.  I  will  say,  however, 
that  reading  and  observation  have  not  ac- 
quainted me  with  a  single  case  tending  to 
break  down  the  definition  given.  It  is  now 
obvious  that  a  membrane  may  be  of  any 
foiTu  and  of  any  consistency  so  long  as  it  is 
not  fluid.  It  is  also  evident  that  the  de- 
finition must  hold  good  as  regards  the  cells 
composing  the  bodies  of  the  higher  animals 
and  plants,  since  these  cells  are  each  the 
morphological  equivalent  of  any  unicellular 
organism,  and  since  in  them  there  is  no 
such  variety  of  covering  as  we  find  in  Pro- 
tobiology. 

Not  many  years  ago  it  was  quite  com- 
monly thought  that  every  Amoeba  was  en- 
closed within  a  membrane:  according  to 
Auerbaoh  (10)  **  Every  Amoeba  is  com- 
pletely surrounded  by  a  perfectly  closed 
membrane  which  is  structureless,  very  ex- 
tensible and  elastic,  and  is  not  easily  dis- 
solved by  acetic  or  sulphuric  acid,  nor  by 
alkalies."  The  strongest  proof  of  this  that 
^uerbach  could  ofier  was  his  A  bilimbosa. 
One  of  the  most  instructive  chapters  in  the 
history  of  microsoopio    organisms   might 


be  written  of  this  form  and  its  relativee, 
but  it  would  scarcely  be  in  place  here,  since 
whether  or  no  Hertwig  and  Lesser  be  right 
In  their  supposition  that  it  is  identical 
with  their  Cochliopodinm  pellucidnm 
(which  is  a  true  Monothalamian),  this  fonn, 
which  has  retained  its  place  in  literature 
since  the  time  of  Auerbach,  is  most  cer- 
tainly no  Amoeba.  And  yet  Eyferth,  in  the 
latest  systematic  work  upon  the  fresh- 
water forms  of  microscopic  life  (11),  gives 
this  as  a  *'  good  species  "  of  Amoeba.  No 
wonder  that  Hertwig  and  Lesser  should 
propose  to  banish  from  systematic  Biology 
the  name  Amoeba,  when  a  form  so  evidentlj 
superior  in  the  possession  of  a  very  charao- 
teristic  membrane,  is  called  by  the  generic 
name  which  ought  only  to  be  given  to  the 
lowest  nucleated  organisms. 

There  is,  however,  no  great  difficulty  m 
defining  Amoeba  satisfactorily.  Even  the 
rough  definition  I  have  just  given  would 
probably  be  found  good  enough  for  most 
purposes,  and  I  am  unable  to  see  what 
ground  there  can  be  for  dropping  the  nama 
What  is  wanted  is  simply  a  definition. 

But  what  proof  of  his  position  can  Aae^ 
bach  offer  as  regards  the  true  Amoebas,  in 
which  for  the  most  part  no  sign  of  a 
limiting  membrane  can  be  detected? 

The  following  description  of  the  action 
of  dilute  alkalies  upon  A  radiosa  is  his 
strongest  point.  **  Immediately  eveiything 
within  becomes  dissolved  with  the  excep- 
tion of  a  small  amount  of  finely  granular 
matter  and  some  foreign  bodies,  while,  on 
the  other  hand,  a  structureless  membrane 
remains  behind  which  now  represents  a 
closed  sac.  By  diffusion  this  sac  becomes 
distended,  so  as  to  form  a  spherical  bladder, 
which  after  a  time  bursts  at  some  point  and 
through  the  rent  the  contents  emerge, 
leaving  behind  an  empty  wrinkled  sac, 
showing  numerous  folds,'*  (10).  Many 
similar  facts  have  been  long  known,  and 
so  far  as  I  know  have  been  disputed  by  no 
one.  Nevertheless,  the  best  authorities 
now  deny  the  existence  of  this  membrane, 
which  Auerbach  thought  he  had  discovered, 
and  in  fact  I  know  of  no  prominoit  name 


JOURNAL  OF  MICJROSCOPY. 


171 


that  could  be  mentioned  in  support  of  any 
sort  of  *'  membrane  "  theory.  The  mode  of 
taking  food  particles  into  the  interior,  which 
particles  in  some  cases  are  nearly  as  large 
as  the  Amcsba  itself,  is  a  fact  which  alone 
seems  sofficient  to  disprove  the  presence  of 
any  membrane. 

"It  does  not  seem  possible  to  demon- 
strate the  presence  of  an  external  envelop- 
ing membrane  in  the  Amoebina,  except  in 
i.  bilimbosa,  nnless  reagents  be  employed, 
vhi(A  (hemsdvea  probably  cause  the  differentia' 
tioH  ohservable  after  their  use,"  (12).  ^ 

In  this  sentence  Bolleston  gives  expres- 
sion to  an  opinion  which,  though  quite 
common,  is  probably  incorrect.  A  t&r  more 
correct  one  is  well  stated  by  Huxley  (13), 
"all  that  can  be  said  is  that  the  external 
htfer  is  of  a  somewhat  different  constitution 
frvin  tfie  rest,  so  that  it  acquii'es  a  certain 
appearance  of  distinctness  when  it  is  acted 
Tiix)n  by  such  reagents  as  acetic  acid." 

The  truth  in  this  matter  is  easily  found,  I 
tkink,  if  we  allow  that  what  is  time  of 
Pelomyxa  palustris  is  also  true  of  other 
Amoeboid  organisms  which  show  in  optical 
section  a  similar  limitaiy  line;  since  in  P. 
palnsti-is  the  thickness  of  this  line  is  so 
considerable  as  to  make  its  investigation 
comparatively  easy. 

In  many  cases  the  so-called  membrane  is 
nothing  more  than  the  ectosarc,  which,  be- 
ing of  very  slight  thickness  and  sharply  de- 
fined interiorly,  has  all  the  optical  charac- 
ters of  a  membrane.  Examples  are  found 
among  the  more  minute  AmoebaB,  some 
species  of  which  look  like  thin  walled  sacs, 
enclosing  a  clear  fluid  in  which  float  the 
nncleus  contractile  vacuole  aud  a  few 
granules.  W.  G.  Lafham. 

(To  he  continued.) 


Preparing  Sponges.* 

TN  a  paper  on  the  sponges  dredgpd  by 
-*-  the  Kev.  A.  M.  Norman,  on  the  co  at 
of  Norway,  Mr.  Bellas  miikes  the  follow- 
ing remaiks,  which  are  of  genenvl  in- 
t^st: — "In  preparing  specimens  for 
microscopical    examinution,   I    followed 

•  *'  Ann.  and  Ma«.  Nat  Hist.."  vol.  v.  (1880)  p,  i3o. 


the  ordinary  methods  for  obtaining  the 
spicules  in  the  free  state  ;  but  in  cutting 
and  mounting  '  sections,'  I  adopted  the 
processes  which  have  hitherto,  in  this 
countrv  at  least,  been  confined  to  the 
examination  of  quite  soft  tissues.  A 
piece  was  cut  from  the  sponge  large 
enough  to  contain  a  representative  of 
each  of  its  different  tissues ;  this  was 
then  soaked  in  distilled  water  till  its 
contained  alcohol  was  as  nearly  as  pos- 
sible all  extracted ;  it  was  then  trans- 
ferred  to  a  strong  solution  of  gum,  in 
\vhich  it  was  allowed  to  stand  for  an 
hour  or  so ;  finally  it  was  placed  in  the 
well  (f  a  freezing  microtome,  and  frozen 
in  the  usual  wiiy.  From  the  frozen 
specimen,  slices  could  be  cut  of  any  re- 
quired thinness,  the  razor,  strange. to 
say,  passing  through  the  soft  tissues  and 
hard  spicules  with  apparently  equal  ease. 
The  slices  so  obtained  were  vaiiously 
treated ;  some  stained  and  some  not, 
were  mounted  in  glycerine  of  vaiious 
degrees  of  strength  ;  others  were  treated 
first  with  absolute  alcohol,  then  with  car- 
bolic acid  and  turpentine  and  mounted 
in  Canada  balsam.  'Teasing'  was  re- 
sorted to  in  the  case  of  some  tissues 
with  success,  especially  when  it  was 
found  desirable  to  observe  the  behavior 
of  the  tissue  with  reagents.  Altogether 
the  various  methods  pursued  have,  I  be« 
lieve,  succeeded  in  eliciting  nearly  all  the 
information  that  could  be  extracted  from 
thd  specimens  ;  and  that  this  is  very  far 
from  being  so  complete  as  could  be  wished 
IS  to  a  great  extent  owing  to  the  imperfect 
manner  in  which  histological  characters 
:ire  exhib  ted  in  sponges  which  have 
been  preserved  in  spirits  without  any 
previous  treatment  Mr.  Norman's 
specimens  are  perfect  as  spirit  speci- 
mens ;  they  were  not  preserved  with  a 
view  to  submitting  them  to  detailed  his- 
tological exiiminadon.  And  here  it  may 
be  worth  while  suggesting  that  if  in  the 
future  it  should  be  desired  to  preserve 
sponges  with  this  object,  a  preliminary 
soaking  in  osmic  acid  solution  of  '02  or 
'03  per  cent,  should  be  given  to  them  be- 
fore placing  them  in  spirits ;  this  will 
efft-ct  nearly  everything  that  may  be  de- 
H  red.      With  osmio-addotreated  sped- 
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Tuens  and  the  help  of  a  freezing  uiid-o- 
tome,  no  difficulty  ebould  be  experienced 
in  obtaining  an  (dmoBt  complete  knowl- 
edge of  the  minute  structure  of  any 
Sponge" 


Improved  Glass  for  the  Collection  and 
Examination  of  Deposits. 

THE  removal  of  urinary  deposita  by 
means  of  a  pipette  is  an  a'wkward 
and  unsatisfactory  mode  of  procedure, 
and  several  ingenious  contrivances  have 
therefore  been  devised  to  facilitate  their 


amiued  seritUim.  To  obviate  this,  urine- 
glosses  with  glass  or  vulcanite  etop-cocks 
at  the  bottom  to  draw  off  tbe  sediment 
have  been  made;  but  the  fittings  nre  apt 
to  get  out  of  order  by  encrustation  ^titL 
phosphates  unless  considerable  care  is 
expended  in  keeping  them  clean.  Mestm. 
Krohne  &.  Sescmami  have,  however, 
on  Dr.  Bolfe's  suggestion,  contrived  an 
exceedingly  simple  form  of  urine-Klass, 
by  which  minute  quantities  of  sediment 
can  be  withdrawn  for  the  purpose  of 
microscopic  examination.  The  armnge- 
ment  consista  of  a  slight  modification  of 
Molir's  burett«;  this  is  shortened  and 


collectioD  and  removal.  Small  glass 
trays  with  glass  handles  have  been 
^commended;  the  tray  is  placed  at  the 
bottom  of  the  luine-glass,  and  when  the 
urine  has  deposited  the  tray  is  raised  by 
means  of  the  handle,  and  the  sediment 
examined.  In  this  way,  however,  the 
deposit  is  removed  en  tnasse,  and  succes- 
mve  layers  cannot   conveniently  be  ex- 


widened,  forming  a  conical  cylinder  of 
sufficient,  capacity  to  hold  two  ounces  of 
urine,  and  width  to  allow  a  urinometer 
to  float  freely.  The  sediment  is  drawn 
off  by  means  of  a  glass  jet  inserted  into 
a  pieee  of  india-rubber  tubing,  which  is 
attached  to  the  neck  of  the  urine-^lsfifl- 
The  flow  is  broken  by  a  spring  pinch- 
cock,  which,  by  compressing  the  tubing 
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between  the  neck  of  the  urine-gloss  and 
iJie  jet^  effectnally  preyents  leakage.  On 
pressing  the  pinch-cock  the  compression 
is  removable,  and  a  flow  occurs.  Three 
or  four  pieces  of  india-rubber  tubing 
fitted  with  glass  jets  are  supplied  with 
each  instrument,  and  these  when  not  in 
use  are  to  be  kept  in  a  bottle  filled  with 
dilate  hydrochloric  add,  to  prevent  their 
becoming  encrusted.  The  whole  instru- 
ment, mounted  on  a  black  stand  with 
lacqnered  brass  supports,  is  a  neat  as 
well  as  useful  adjunct  to  the  consulting- 
room  table. — London  Lancet. 


• » • 


Failure  of  the  Wax  Cell. 

pROF.  H.  L.  SMITH,  is  generally  ac- 
knowledged  to  be  the  first  who 
proposed  the  well-known  "wax  cell," 
and  this  journal  was  amongst  the  first 
to  give  a  description  of  it.  In  an 
aitide  recently  contributed  to  Sdence, 
Prof.  Smith  thus  announces  the  failure 
of  this  device: 

I  believe  that  I  was  the  first  one  to 
suggest  the  use  of  the  sheet  wax  for  the 
bottoms  of  cells  for  foraminifera  and 
other  opaque  objects,  and  of  wax  rings 
for  diatoms  and  other  transparent  ob- 
jects. 

The  number  of  spoiled  specimens,  es- 
pecially of  diatoms  aQd  delicate  trans- 
parent objects,  which  I  can  now  show, 
proves  that  this  method  of  mounting  is 
decidedly  bad.  I  have  lived  to  see  the 
clay  when  I  shall  be  quite  glad  if  the  re- 
sponsibility of  suggesting  such  a  nuisance 
as  the  wax  ring  can  be  transferred  to 
some  one  dse.  For  large  opaque  objects 
like  most  of  the  foraminifera,  seeds,  pol- 
lens, etc.,  the  object  itself  is  not  so  much 
injured,  but  the  covering  glass  will, 
sooner  or  later,  become  covered  (inside 
the  cell),  on  the  under  surface,  with  a 
dew  like  deposit,  which,  when  illumin- 
ated, will  glisten  almost  like  so  many 
minute  points  of  quicksilver,  and  though 
out  of  focus  when  the  object  is  viewed, 
will  show  very  disagreeably,  like  a  thin 
gauze  between;  and  with  transparent  ob- 
jects these  minute  globules  will  not  only 
dot  the  entire  field,  as  so  many  dark  or 


light  points,  Wt  the  object  itself  will  ap:^ 
pear  as  though  it  had  been  wetted. 

Not  long  ago  a  well-known  optician 
showed  to  me  a  spoiled  slide  "  podura.* 
The  scales  were  very  good  and  large — 
in  fact,  it  was  a  slide  which  I  had  given 
to  him,  and  it  had  been  selected  by  my- 
self in  Beck's  establishment  in  Londpn 
as  unexceptionably  fine.  This  slide  be- 
gan slowly  to  show  spmptoms  of  ^'  sweats 
ing."  One  scale  after  another  appeared 
as  though  moistiure  had,  in  some  mysteri- 
ous way,  penetrated  to  the  objects ;  it 
was  not  water,  however,  for  when  the 
cover,  after  much  trouble,  had  been  re- 
moved, and  warmed  sufficiently  to  evap^ 
orate  anything  like  water*  the  scales  still 
exhibited  the  same  appearance,  and,  in 
fact,  the  heat  required  to  get  }nd  of  this 
apparent  moisture  was  so  great,  that  the 
scales  were  charred.  When  wax  rings 
are  used,  this  apparent  wetting  or 
"sweating"  occui's  quickly,  and  more 
disagreeable  than  this,  innumerable  elon- 
gated specks,  possibly  crystalline,  ap- 
pear all  over  the  under  surface  of  the 
cover-glass.  The  same  trouble  occurs 
when  any  of  the  ordinary  asphalt  pre-", 
parations  are  used,  and  the  only  cement 
which  I  have  thus  far  found  to  be  toler- 
ably successful  is  shell-lac  thoroughly 
incorporated  with  the  finest  carbon 
(diamond  black)  such  as  is  used  in  the 
preparation  of  the  best  printing  inks; 
the  solvent  being  alcohol,  these  rings 
dry  rapidly,  and  the  cover  is  attached  by 
heating.  Even  these  rings  cannot  be 
trusted,  unless  thoroughly  dry,  and  spon- 
taneous drying  is  better  than  baking.  I 
have  had  preparations  spoiled  after 
mounting  on  asphalt  rings,  which  had 
been  made  for  over  a  year,  and  which 
had  been  subjected  for  several  hours  to' 
the  heat  of  a  steam  bath.  With  large, 
somewhat  coarse  objects,  the  defect  is 
not  so  marked,  but  with  delicate  ones, 
and  especially  test  objects,  it  is  simply  a 
nuisance.  With  care  1  think  the  shell- 
lac  rings  may  answer  pretty  well.  I' 
have  not  tried  the  aniline  colored  rings. 
The  moisture  (whatever  it  is),  and  &e^ 
crystalline  specks,  appear  to  be  derived, 
from  the  vaporizable  parts  of  the  wax,  or' 
cement,  given  off  under  conditions  where  • 
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one  would  sappose  such  a  thing  impos- 
sible; it  is  however  a  fact;  I  have  the 
proof  of  it,  and  I  dare  say  hundreds  of 
others  have^  too  plainly  evident 


Highest  Magnifying  Powers. 

BT  ALLEN  7.  MOORE. 

TT  is  well  known  to  all  practical  micro- 
Bcopists,  that  the  magnifying  power 
of  an  objective  may  be  increased  by  eye- 
piecing  to  a  certain  extent  with  a  con- 
tinued gain  in  resolving  power.  When 
the  limit  of  resolving  power  is  reached, 
the  magnifying  power  may  be  further 
increased,  bnt  nothing  is  gained  except 
in  the  apparent  size  of  details  already 
shown.  After  this,  comes  a  period  in 
which  the  magnifying  power  may  be 
increased — ^almost  indefinitely — ^bnt  it 
is  now  very  noticeable  that  the  resolving 
power  is  impaired.  The  aberrations  of 
the  objective  interfere  greatly  with  the 
image.  In  fact,  it  is  here  that  a  lens  is 
frequently  said  to  "  break  down." 

These  three  stages  may  be  conve- 
niently studied  in  an  ordinary  cheap  1-4 
of  100®.  With  an  amplification  of  300 
diameters,  such  a  lens  should  easily  re- 
solve Pleurogigma  anguUUum,  but  try 
as  best  we  can,  the  lines  of  Surirella 
gemma  will  fail  to  be  seen.  Now,  if  a 
higher  eye-piece  be  appUed — giving  a 
power  of  500  diameters — ^this  diatom 
may  be  resolved.  Supposing  this  to  in- 
dicate the  limit  of  resolvability  of  the 
object;  a  still  higher  eye-piece  may  be 
nsed;  but  the  resolution  is  simply  shown 
larger.  This  period  probably  will  extend 
to  1000  diameters,  but  if  increased  much 
beyond  this,  less  is  seen  at  each  increase 
of  power. 

The  extent  to  which  these  three  stages 
may  be  carried,  is,  of  course,  dependent 
upon  the  quality  of  the  objective  and  its 
angular  aperture.    In  testing  objectives 


the  magnifying  power  should  be  carried 
to  the  second  stage,  for  a  lens  is  fre- 
quently defeated,  simply  because  the 
visual  angles  subtended  by  Ihe  lines  (or 
dots)  are  insufficient  for  recognition  by 
the  ey& 

In  a  recent  article  in  the  Amebicak 
JouBKAL  OF  MicBosooPT,  a  magnifying 
power  of  100,000  diameters  is  mentioned, 
obtained  by  means  of  a  Wales'  1-15. 
From  the  fact  that  P.  angidatum  was  the 
extent  of  its  resolving  power,  it  is  seen 
that  the  lens  was  far  into  the  third  stage 
of  its  magnifying  power.  Any  such  in- 
crease of  power  is,  so  far  as  practical 
work  is  concerned,  useless ;  but  the 
second  stage  is  what  we  need  and  want 
Frequently  details  are  seen,  but  are  so 
small  as  to  tire  the  eyes,  while  if  enlarged 
by  a  higher  eye-piece  fatigue  is  pre- 
vented. 

Now,  an  interesting  question,  to  me  at 
least,  is.  What  is  the  highest  power  ever 
obtained  and  used  without  losing  resolv- 
ing power  ?  And  what  objectives  are  best 
suited  to  yield  such  powers  ?  Will  a  1-25 
or  1-50  (or  higher),  with  lower  eye- 
piecing,  give  better  results  than  a  1-6  or 
1-10  with  high  eye-pieces  and  the  mag- 
nifying powers  the  same? 

I  am  not  in  possession  of  a  1-25  or  1-50 
objective,  and  cannot  make  the  compari- 
sons I  would  like,  but  I  will  state  the 
results  obtained  by  my  1-6  of  'aSO^*^ 
(or  100°  "  balsam  angle,")  and  if  others 
will  do  likewise,  we  may  learn  something 
of  value. 

I  have  a  pretty  full  line  of  eye-pieces, 
from  2  in.  to  1-50,  the  latter  being  of  my 
own  construction,  and  so  far  as  my  in- 
formation extends,  the  highest  eye-piece 
yet  made  or  used  by  anyone.  To  those 
who  have  advocated  only  the  use  of  the 
"A"  (2  in.  I  suppose),  this  statement 
may  seem  like  some  of  Prof.   F.  G.  Fair* 
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field's  accounts;  but  this  admits  of  proof 
and  the  sub-stage  is  not  concerned.  Now 
the  next  question  is,  will  the  objective 
stand  this  eye-piece,  and  not  lose  its  re- 
solving power?  Test  It  stands  it;  but  I 
do  not  wish  to  convey  the  idea  that  it  is 
easy  to  use.  Of  course  sunlight  has  to 
be  nsed  to  see  anything  at  all  Another 
question  is,  what  will  the  1-6  show  under 
such  an  eye-piece?  and  which  gives  a 
magnifying  power  of  thirty  two  thousand 
five  hundred  diameters.  Well  I  have 
seen  the  last  three  diatoms  of  my  balsam 
Moller  Platte  clearly  resolved.  The 
lines  of  No.  20  did  not  look  exactly  like 
''the  pickets  on  a  fence,"  but  more  like  a 
lean  horse's  ribs.  I  may  add  that  by 
lamplight  and  1-2  in.  eye-piece  this  dia- 
tom is  easily  resolved — although  there 
was  a  time  when  I  could  not  see  how  to 
coax  it  to  show  S.  gemma.  The  dots  of 
P.  angulatum,  under  this  high  power 
show  with  a  peculiar  apple-green  tint  on 
light  claret-colored  ground. 

I  find  that  such  high  power  is  an  ex- 
cellent test  for  the  stabihty  of  the  micro- 
scope, inferior  workmanship  being 
shown  by  the  vibration  of  the  image  in 
the  field. 

Let  this  question  be  decided  by  actual 

experiment.    Will  those  who  have  such 

liigh power  objectives  please  report? 
Ooldwater.  Mioh.,  July.  7. 1880. 


How   to    Use   the    Microscope—New 

Edition. 

^HE  new  edition  of  this  work  is  ad- 
vancing towards  completion,  and 
^  soon  be  ready.  The  book  vrill  be 
considerably  enlarged,  but  the  price  will 
not  be  increased. 

In  reviewing  the  material  which  we 
had  collected  for  this  new  edition,  we 
found  it  utterly  impossible  to  incor- 
porate it  in  a  work  on  the  microscope  at 


the  low  price  at  which  this  book  has 
been  offered.  We,  therefore,  resolved  to 
retain  for  this  work  its  oiiginal  character, 
"  for  beginners  "  and  we  shall  immedi- 
ately set  about  the  preparation  of  a  book 
about  twice  the  size  intended,  for  ad- 
vanced students. 


•  •  • 


Microscopy  in  England. 

l^ANY  of  us  have  an  idea  that  show- 
-^"-  ing  the  lines  on  Amphipleura  at 
microscopical  soirees  is  a  peculiarly 
American  "institution,"  especially  since 
some  of  our  microscopists  have  been 
twitted  about  it,  and  called  "  microscopi- 
cal showmen  "  by  English  writers.  The 
following  extract  from  a  lettter  by  a 
"Fellow  of  the  Roynl  Microscopical 
Society "  to  the  English  Mechanic,  will, 
therefore,  interest  some  of  our  readers: 

Dr.  Blackham  states  that  a  "  good  many 
things  that  take  place  in  England  seem 
to  us  'queer'  here.  Among  them  the 
selection  of  '  Angulatum,'  to  exhibit  the 
powers  of  a  1-16  or  1-25."  I  do  not 
perceive  anything  "  queer  "  in  the  sdec- 
turn  of  Angulatum  to  exhibit  the  powers 
of  a  1-16  or  1-26.  The  exhibition  of  the 
power  is  in  the  quality  of  the  image. 
We  know  well  enough  Uiat  the  Angula- 
tum can  be  shown  with  a  good  ^  in.;  but 
we  believe  it  can  be  shown  much  better 
with  a  1-16.  For  a  tour  de  force  in  mi- 
croscopy, I  refer  to  this  journal,  voL  xxvi, 
p.  264,  where  Mr.  Adolph  Schulze  de- 
tails the  fact  that  with  Boss'  4  in.  of  SO"" 
aperture  he  has  resolved  with  reflected 
sunHght,  A.  pellucida,  on  Moller's  bal- 
samed  test-plate.  This  latter  result  ob- 
tained with  the  greatest  ease,  *  *  *  * 
Some  of  the  finest  specimens  of  A.  pel- 
lucida,  both  dry  and  in  balsam,  are  shown 
in  England  by  lamplight,  with  ^  immer- 
sions by  Powell  &  Lealand.  I  may  also 
assure  Dr.  Blackham  that  crossed  stiias 
on  A.  pellucida  (dry  on  cover)  are  well 
shown  in  England  by  means  of  Prof. 
H.  L.  Smith's  Vertical  Illuminator  and 
any  of  our  best  immersion  objectives. 
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Curious  Errors  or  Vision. 
■PiR.  BLACKHAM'S  refeieuce  to 
Nacliet's  optical  illtiHion  bos  brou^bt 
na  quite  a  namber  of  inquiries  in  re- 
gard to  it,  and  as  very  many  of  oar 
readers  liave  never  Been  it  we  liererepro- 
dace  it. 

Looking  at  the  figure  from  a  distaoce 
of  twelve  to  eigbteen  inches,  Ibe  doia 
appear  to  be  hexagonal,  and  even  thongh 
we  know  that  they  are  circular,  we  can- 
not get  rid  of  the  hexagonal  appearance. 
But  if  we  examine  them  clostly  itnd 
Bioglyi  we  at  onoe  see  that  the  true  form 


tigiu'e,  which  gives  rise  to  a  cmious 
fallacy  of  vision.  In  Fig.  2  we  have  tiro 
horizontal  lines  crossed  by  diagouftl 
ones',  and  the  qneation  is :  Ai'e  tbet» 
horizontal  Unts  straight  or  crooked  ?  As 
ordinarily  examined  at  the  dietance  of 
distinct  vision,  these  horizontal  lines  ap- 
pear to  be  decidedly  crooked — bending 
towards  each  other  at  the  middle.  Bat 
if  the  reader  vrill  hold  the  page  burizon- 
tally,  and  look  along  the  lines,  instead  of 
al  them,  he  will  find  that  they  are  per- 
fectly straight  So,  too,  when  tested  by 
a  delicate  straight-edge,  they  will  be 


Tie-  1.— BTBUOBT  OB  CBOOKBD  ? 


is  circular.  A  good  way  to  examine  them 
for  the  purpose  of  finding  their  real  shape, 
is  to  use  a  two-inch  magnifier. 

This  curious  effect  is  generally  called 
tax  illusion,  but  it  scarcely  deserves  that 
name.  An  illusion  is  usually  regarded 
as  something  mental,  while  the  deceptive 
appearances  produced  by  this  and  other 
figures  are  really  phyuol<%ical,  as  has 
been  very  clearly  shown  by  Helmholtz. 
The  same  is  txne  in  regard  to  another 


found  to  be  as  straight  as  a  graver  can 
cut  them. 

A  study  of  these  and  similar  figures, 
which  might  be  mnltiphed  indefinitely, 
will  teach  us  that  "  things  are  not  always 
what  they  seem,"  and  will  lead  us  to  be 
cautious  about  pronouncing  an  opiuion 
in  regard  to  the  nhape  of  any  object 
until  we  have  carefully  examined  tlie 
viitual  conditions  relating  to  it,  as  w-ellas 
the  optical  qualities  of  our  apparatus. 
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ImpwiainA  Notice, 

We  ran  no  lon/jer  supply  Volume  I  either  bound 
or  in  fthef*t8.  "\ye  have  on  hand  a  few  copies  of, 
Vols.  II.  III.  and  IV.  with  full  marine  and  hand- 
somely'bound  m  cloth,  with  gilt  title,  price  $1.50 
ea^'h.  •         .  • 

Those  who  wish  to  have  their  numbers  bound, 
can  do  so  for  35  cents  per  volume.  Mailing  12 
cents  additional. 

Foreign  8uB8CRiBEBs.--Subscribers  in  Great 
Britain  and  the  Continent  of  Europe  will  be  sup-i 
plied  at  the  rate  of  $1.20,  or  6  shillings  sterling  per 
year,  postage  paid.  .  . 

Bemittances  may  be  made  either  by  P.  0.  Order. 
check  on  a  London  Bank,  or  in  British  postage 
stamps. 

TheloUowing  gentlemen  have  kindly  consented 
to  aet  as  agents  for  this  Journal,  and  are  author- 
ized to  receive  subscrlptiona  and  advertisements : 

Chas.  8T0DDEB,  131  Devonshire  Street,  Boston. 
J.  G.  IjANOOUTH.  48  Madison  St,.  Chicago.  IlL 
Jas.  W.  Queen  &  Co..  924  Chestnut  St.,  Phila..  Pa. 
W.  H.  WaIiMsley.  921  CheRtnut  St.,  Phlla..  Pa. 
Fred.  Waoneb.  41  West  Fifth  St..  Cincinnati,  Ohio. 
Wm.  M.  Rebask,  Rochester,  N.  X 
R.  W.  Reynolds  D.  &  M.  Junction.  Detroit,  Mich. 
Geo.  E.  Felj..  817  Main  St..  Buffalo.  N.  Y. 

The  Journal  as  an  Advertlaiiig  Kedinni, 

An  advertiser  whose  letter  can  be  examined  at 
our  office  writes  us  as  follows:  "I  have  received 
several  letters  of  inguiry,  and  it  will  please  you  to 
know  that  though  I  have  had  advertisements  in 
othf»r  journals  also,  every  letter  of  inquiry  refers 
to  the  Amebic  AN  Journal  op  Micboscxjpy.  This 
eertainly  demonstrates  the  value  of  the  journal  as 
an  advertising  medium." 

Another  very  extensive  advertiser  says:  "We 
have  ttdverti.sed  in  several  other  journals,  but  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  together." 


Vol.  lY. 
WE  have  now  supplied  the  missing 
numbers  of  Vol.  IV.,  of  the  Ameri- 
can Journal  of  Microscopy,  and  can  sup- 
ply volumes  bound  uniformly,  with  those 
previously  issued,  for  $1.50  each. 

Since  the  beginning  of  1879,  we  have 
electrotyped  the  pages  of  the  Journal,  so 
that  back  numbers  can  always  be  sup- 
plied. Vola  I,  II,  and  III  were  not  elec- 
trotyped, and  consequently  some  of  the 
numbers  of  these  volumes  cannot  be  re-, 
placed. 


The  Meeting  at  Detroit. 

Tj^ROM  all  that  we  can  learu,  the  meet- 
■^  ing  at  Detroit,  op  August  17,  and 
following  days,  wi.l  be  the  largest  and 
most  important  gathering  of  microscopi- 
-cul  workers  that  has  ever  been  brought 
together  in  this  country.  The  retiring 
President  is  Prof.  R.  H.  Ward,  of  Troy; 
the  President  elect,  is  Prof.  H.  L.  Smithy 
of.  Geneva,  and  aU  the  various  committees, 
are  headed  by  well  known  and  able  men. 
Special  arrangements  lor  transportation 
will  no  doubt  be  made.  Mr.  Reynolds, 
of.  D.  &  M.  Juuction,  Detroit,  will,  no- 
doubt,  be  glad  to  furnish  further  iufor- 
iaation. 

■  We  are  glad  to  see  that  the  proceed- 
ings of  the  first  two  meetings  have  been 
published,  and  may  be  obtained  from  the 
Treasurer,  Mr.  George  E.  Fell,  of  Buf- 
falo, N.  Y.  The  price  has  been  fixed  at 
fifty  cents  to  members,  and  sevepty-five 
cents  to  non-members. 


Medical  Postal  Micro-Cabinet  Club. 

lA/E  have  received  a  large  list  of  sub- 
scribers  to  this  club,  and  will  send 
a  circular  to  each  in  the  course  of  a  few 
weeks. 

All  that  we  propose  to  do  in  the  matter 
is  to  bring  together  such  gentlemen  as 
we  know  are  interested  and  qualified. 
We  will  place  before  them  a  plan  of  oper- 
ation, and  then  they  will  elect  then*  own 
officers  and  manage  the  society  them*^ 
selve& 

Our  part  will  be  confined  to  the  pre^ 
liminary  work  of  bringing  the  members 
together,  and  all  the  expenses  of  adver- 
tising, printing  circulars,  etc.,  will  be 
borne  by  this  journal,  so  that  the  society 
will  not  be  called  upon  to  foot  any  bills 
for  work  which  it  has  not  authorized 
itsell  We  feel  that  such  a  society  would 
do  more  good   than  any  other  micix>- 
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ficopical  work  that  can  be  undertaken, 
and  we  are  only  too  glad  to  lend  it  all 
the  assistance  in  our  power. 


•  ♦  ■ 


The  Griffith  Premiuin. 

/^UB  readers  will  remember  that  at 
^^  the  meeting  of  the  American  So- 
ciety of  Microscopists,  at  Buffalo,  Mr.  E. 
H.  Griffith  offered  a  medal  as  a  premium 
for  the  best  specimens  illustrating  some 
common  adulteration.  We  leani  from 
the  American  Naturalist,  that  Mr.  Griffith 
now  proposes  to  substitute  for  the  medal, 
with  the  consent  of  the  winner,  the  su- 
perb half-inch  objective,  now  made  by 
the  Bausch  &  Lomb  Optical  Company. 
This  objective  has  an  angle  of  nearly 
lOO^y  and  with  it,  we  have  easOy  resolved 
the  P.  angulatum  in  balsam.  Nor  did 
it  require  any  extra  appliances  to  achieve 
this  feat  The  stand  was  a  cheap  affidr 
worth  about  $10,  and  the  concave  mirror 
alone  was  employed  to  throw  the  light 
on  the  object. 


•  •  • 


Dr.  Biackham's  Paper  on  Angular  Aper- 
ture. 

rPHIS  valuable  paper  is  now  ready  for 
"^  distribution  and  has  been  sent  to 
all  whose  names  are  recorded  in  our 
books.  If  any  have  been  overlooked 
they  will  please  notify  us. 

It  is  but  justice  to  the  publishers  to 
-say  that  the  issue  of  this  book  was  not 
undertaken  with  a  money  making  object 
in  view,  and  the  price  was  fixed  at  the 
low  sum  of  75  cents,  so  as  to  give  every 
student  of  microscopy  an  opportunity  to 
procftre  a  copy  at  a  rate  which  could 
be  made  remunerative  only  by  a  large 
subscription  list.  Having  given  such  an 
opportunity  to  all,  the  price  is  now  ad- 
vanced to  $1.25,  and  as  the  work  will  be 
bought  only  by  specialists  it  is  not  for 
sale  by  the  trade. 


The  American  Association  for  the  Ad- 
vancement of  Science. 

rpHIS  Association  meets  at  Boston, 
•*•  August  25th — tiie  week  following 
the  meeting  at  Detroit  As  previously 
announced,  the  chairman  of  the  Micro- 
scopical Section,  Pro£  Lattimore,  of 
Rochester,  N.  Y.,  has  made  elaborate 
preparations  to  ensure  the  success  of 
this  session,  and  it  will  pay  those  who 
can  do  so,  to  visit  Boston  at  that  time. 
There  is  ample  opportunity  for  those 
who  feel  so  inclined  to  visit  both  meet^ 
ings. 


The  First  Microscopical  Society  in  the 

Country. 

TN  the  '' Microscopists'  Annual"  it  is 
^  stated  that  the  Boston  Society  of 
Natural  History  is  the  oldest  microscopi- 
cal society  in  the  country,  and  we  be- 
lieve it  is  the  oldest  now  in  existence. 
We  are  informed  by  Dr.  Prey,  o£  Belle- 
vue  Hospital,  that  the  first  dub  of  micro- 
scopists  of  which  he  has  any  knowledge, 
was  one  of  which  Dr.  Alonzo  Clark,  Dr. 
Gilman  and  some  others,  were  at  the  head. 
This  society,  or  dub,  was  formed  about 
forty  years  aga  We  should  be  glad  to 
hear  of  any  earlier  assodation  of  micro- 

8copist& . 

•  •  • 

An    Elementary    Text-Book    of    Botany. 

Translated  from  the  German  of  Dr.  K.  Prantl. 
Professor  of  Botany  in  the  Boyal  Academy  of 
Forestry.  Aschaffenbunr.  Bavnna.  The  trans- 
lation revised  by  S.  H.  vines.  M  A..  D.Sc,.  F.L.S. 
Fellow  and  Lecturer  of  Christ's  Gollejie.  Gam- 
bridee.  With  275  lUastrations.  8vo.  Extra 
cloth.    $3.26. 

The  translator  tells  us  in  his  preface  that  this 
book  was  written  by  Prof.  Prantl.  to  meet  u  ktow- 
Incr  demand  for  a  work  on  Botany,  which,  while 
less  voluminous  than  the  well  known  "Lehtbuch.** 
of  Prof.  Sachs,  should  resemble  it  in  its  mode  of 
treatment  of  the  subject,  and  should  serve  as  an 
introduction  to  it. 

As  a  systematic  work  on  botany,  that  is  to  say. 
as  an  aid  to  the  ordinary  work  of  "botanizing'' 


JOURNAL  OP  mCROSCOPT. 


179 


as  it  is  callad.  this  book  will  be  found  qnite 
meafirre.  but  for  the  far  hiffber  and  more  yalaable 
studr  of  the  anatomy  and  physiolomr  of  plants,  it 
is  quite  full  and  very  thoroughly  iUnstnited. 
The  young  microscopist  who  employs  his  time 
In  making  vegetable  preparations  will  Audita 
very  efficient  guide  in  the  study  of  the  different 
parts. 

Wood*B    Iilbrary    of     Standard     Xedloal 
Authors  for  1880. 

TVa  have  received  the  following  works  In  this 

series: 

TcXEBBAX<  DiSBASBS.  By  E.  L.  Keyes,  A.H;,  M.D.. 
Adjunct  Professor  of  Surgery  in  Bellevue  Hospi- 
tal Medical  College,  etc. 

A  Treatisb  on  Fobbion  Bodibs  in  Suboioal 
PiucncB.    By  Alfred  Poulet  M.D.,  Adjunct  Sur- 

S'on  Major,  inspector  of  the  Sohool  for  Military 
edicine  at  Yal -de-Grace.    Translated  from  the 
French.    Two  volumes. 

A  Hakdboox  op  PhtsicaXj  Diagnosis.  Gomfbis- 

TSG  THE  THBOAT.  ThOBAX  AND  ABDOMEN.     By  Dr. 

Pnul  Outtman.  Privat  Decent  in  Medicine jDni- 
versity  of  Berlin.  Translated  from  the  Third 
German  Bditlon,  by  Alexander  Napier.  M.D..  Fel. 
Fa^.  Physicians  and  Surgeons.  Glasgow.  With 
colored  plates  and  numerous  illustrations. 

Tbeatisb  on  Thebapeutics.  Trau  slated  by 
Dr.  D.  F.  Lincoln,  M.D..  from  the  French  of  A. 
Troiisseau  and  H.  Pidoux.  Ninth  edition.  Re- 
TiS'ul  and  enlarged  with  the  assistance  of  Prof. 
Constantine  Paul. 

The  Suboebt.  Suboical  Pathoix>gt  and  Sub- 
(UCAL  Anatomy  of  tbb  Female  Pelvic  Obqanr. 
in  I'l  series  of  plates  taken  from  nature,  with 
oommentaries.  Ifotes  and  Cases.  By  Henry 
8ava»ce.  M.D„  Lond.  Third  edition.  Revised  and 
sreutiy  enlarged.  Thirty-two  Plates  and  Twenty- 
two  wood  engravings. 

Suoh  is  a  sample  of  the  works  which  will  be  is- 
puetl  monthly  by  Messrs.  Wm.  Wood  k  Co.,  dur- 
\ng  the  year  1880.  to  subscribers  to  their  Medical 
Library.  The  rate  is  so  low  ($15.00  per  year  for 
a  monthly  volume.)  that  it  is  a  marvel  how  they 
can  (tfTonl  to  give  even  the  commonest  works  at 
thew  prices,  and  when  we  consider  that  one  work 
alone,  (the  last  on  the  above  list.)  has  been  sold 
heretofore  for  nearly  as  much  as  the  year's  sub- 
scription, and  that  all  the  works  in  the  Library 
are  recent,  and  by  authors  of  the  highest  reputa- 
tion, the  wonder  is  Increased  still  more.  Messrs. 
Wood  &  Co.  know,  however,  that  the  book  buyers 
amongst  the  physioians.  are  the  young,  enterpris- 
ine  men  whose  purses  are  as  yet  light;  they  have 
soutcht  to  serve  the  interests  of  this  class,  and  we 
iecl  fiure  that  they  will  not  lose  their  reward. 
I%y»icians  who  wish  to  add  really  valuable 
works  to  their  libraries  never  had  such  an  oppor- 
tunity as  is  here  presented. 


Science:  A  Weekly  Record  of  Sclent! flc  Pro- 
uTPss.  Dlustrated.  209  Broadway,  New  York. 
l*.oo  per  year. 

This  is  a  new  periodical  recently  started  by 
^o(.  Hichels.  whose  name  is  familiar  to  most  of 
^e  readers  of  this  journal.  It  is  the  intention  of 
the  editor  that  Science  shall  occupy  the  same  posi- 
tion in  this  country  that  Naiure  does  in  England. 
and  if  able  and  earnest  co-workers  will  enable 
liiiQ  to  achieve  such  a  result,  the  prospect  for  suc- 


cess is  very  good.  He  has  already  obtained  as« 
suranoes  of  support  from  many  of  our  best  scien- 
tific men.  We  wish  him  all  the  success  which 
such  an  enterprise  deserves. 


Prooeedinga  of  the  National  Hioroacopioal 
Oongreaa,  and  of  the  Amerloan  Society  of 
MioroBoopiata. 

The  proceedings  of  these  two  meetings  have 
now  been  issued  in  a  neat  volume  of  77  pages, 
with  several  lithographic  plates  illustrating  the 
papers  read.  The  volume  will  prove  valuable  not 
only  as  a  record  of  the  proceedings  of  the  society, 
but  on  account  of  the  valuable  papers  which  it 
contains.  Amongst  others,  we  find  the  valuable 
paper  on  Objectives,  by  Dr.  Blackham.  together 
with  its  accompanying  table.  The  pamphlet  does 
credit  to  the  committee,  who  have  evidently 
labored  under  considerable  difficulties  in  getting 
it  out.  Its  publication  at  this  time,  just  before 
the  meeting  of  the  society,  cannot  fail  to  advance 
the  interests  of  the  body  whose  labors  it  repre- 
sents. We  could  have  wished,  however,  that  the 
committee  had  placed  some  price  on  it.  so  that 
those  who  are  not  now  members,  might  obtain 
copies  and  thus  be  induced  to  join.  These  An- 
nual Proceedings,  if  properly  managed,  may  be 
made  a  powerful  agency  on  behalf  of  the  society. 
But  the  publication  must  not  be  an  after  IhoughL 
Proper  provision  must  be  made  for  securing  com- 
plete and  accurate  reports,  and  for  publishing 
them  promptly,  and  these  arrangements  should 
be  made  before  the  work  of  the  Detroit  meeting 
commences. 


The  Bainbow. 

It  is  but  a  short  time  since  we  noticed  this 
bright  and  most  useful  little  monthly,  and  now 
wo  learn  with  great  regret  that  its  publication  is 
suspended.  The  idea  on  which  The  RaihbaiD  was 
based  was  most  admirable,  and  it  was  quite 
unique.  The  editor.  Prof.  Logan,  of  Turtle 
Creek.  Pa.,  is  obliged  to  give  it  up  as  its  success 
was  not  commensurate  with  the  amount  of  labor 
required.  The  volume  which  has  been  issued  is 
a  monument  to  his  tact  and  ability  in  catering  to 
the  literary  requirements  of  young  people. 

■  •  ■ 

Veriflcation   of  Thermometers   for 
Medical  Purposes. 

Aj/tbovqb.  this  subject  is  not  immediately 
connected  with  microscopy,  yet,  as  we  have 
a  great  many  physicians  on  our  subscription 
lists  we  introduce  it  here,  the  matter  being 
one  of  immenae  importance  from  a  humani- 
tarian point  of  view.  It  is,  therefore,  with 
great  pleasure,  that  we  quote  the  following 
from  the  circular  of  the  Winchester  Observa- 
tory of  Yale  College  : 

The  observatory  desires  to  encourage  the 
general  verification  of  thermometers  on  the 
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,part  of  the  members  of  the  medical  profes- 
.sioD,  meteorological  observers,  and  all  those 
persons  who  have  occasion  to  note  tempera- 
tures to  less  thai;!  one  degree  Fahrenneit. 
The  inaccuracies  of  the  thermometers  in 
use  by  the  majority  of  such  persons  are 
'  considerably  greater  than  is  commonly  sup- 
posed. 

It  will  be  seen  that  the  observatory  places 
every  facility  at  the  disposition  of  observers 
and  thermometer  makers  for  the  ready  veri- 
fication of  thermometers;  and  there  is  no 
good  reason  why  a  purchaser  should  not 
have  an  accurate  knowledge  of  the  errors  of  | 
his  instrument  should  he  so  desira 

The  observatory  will  make  arrangements 
with  hospitals  and  other  institutions  using 
a  number  of  thermometers,  for  the  system* 
atic  examination  at  stated  intervals  of  all 
thermometers  in  their  use.  Such  an  ar- 
irangement  precludes  en'ors  arising  from  the 
use  of  newly  made  iniitruments  which  have 
been  verified,  but  whose  scales  have  not 
yet  attained  an  approximately  permanent 
position. 

For  the  present  the  comparisons  of  clini- 
cal and  meteorological  thermometers  will 
be  made  with  a  water  bath  in  which  the 
water  is  brought  to  a  given  temperature  and 
mechanically  agitated  before  the  compari- 
son is  made.  Tlie  standard  to  which  the 
primary  and  secondary  mercurial  standards 
will  be  referred  is  the  air  thermometer. 

Ordinary    thermometers     are     returned 
within  three  days  from  the  time  of  their 
reception,   if  the  observatory   charges  for 
verification  are  remitted  with  the  thermome- 1 
ters.  , 

Our  readers  who  desire  further  particulars, 

should  address  Leonard  Waldo,  Box  853, 

Kew  Haven,  Conn. 


The  Editor  of  the  Amebic  an  Joubnai.  of  Micbo- 
scopY  does  not  hold  hiin»elt  responsible  for 
opinions  or  facts  stated  by  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 

Honor    Claimed    Without    Service 

Rendered. 

Ed.  Am.  Jour.   Mia'Oiicopi/—l  was  much 
surprised  to  read  in   the  June  number  of  I 
your  JoiTBKAii,   certain  claims  therein  seti 
forth  by  Mr.  F.  H.  Wenham,  in  his  reply 
to  Mr.  Stodder's  letter  on  page  96,   April 
number  of  the  American  Joubnal  op  Mi-  ' 

CROSCOPY. 

I  have  been  a  silent  reader  of  what  has 
been  written  upon  that  now  settled  question 


of  Angular  Aperture,  and  could  not  be  in- 
duced at  this  late  day,  to  say  anything  upon 
the  subject,  if  it  were  not  for  a  spontane- 
oos  feeling  of  indignation  which  possessed 
me,  at  the  unjust  claims  and  insinuations 
contained  in  Mr.  Wenham  *s  last  letter.  It 
is  not  an  unnatural  feeling  of  resentment  for 
any  microscopist,  who  feels  the  proper 
gratitude  towards  those  opticians  who  have 
mmished  us  such  valuable  objectives,  as  we 
can  now  obtain  to  aid  us  in  oar  studies  ;  a 
feeling  that  one  who  has  presented  nothing 
in  the  last  twelve  years,  but  opposition  to  the 
great  step  forward,  viz:  The  idea  and  con- 
structon  of  the  modern  high  angle,  **  du- 
plex front,"  and  **  homogeneous  "  immersion 
objectives,  has  no  right  at  this  '*  eleventh 
hour,"  to  step  in  and  ground  an  unjust 
claim  for  the  honors  due  those  who  have 
'*  borne  the  heat  and  burden  of  the  day  ;" 
as  well  as  the  unfairness  which  has  charac- 
terized the  dealings  of  ^aid  claimant,  with  all 
objectives  furnished  for  his  examination  by 
one,  who  at  the  sacrifice  of  health  and  rest, 
has  done  more  hard  study  and  practical 
labor,  to  furnish  the  micix>8copist  objec- 
tives capable  of  demonstrating  to  the  world 
the  proof  of  the  theoiy,  that  immei'sioti  ob- 
jectives can  be  made  having  an  interior 
angle,  and  admitting  ravs  to  pass  through 
and  form  an  image,  at  tlie  ^e-piece.  at  an 
incident  angle  greater  than  82°  when  passed 
through  an  object  in  balsam. 

And  Mr.  Wenham  must  learn  that  Ameri- 
can microscopists  (at  least)  have  a  more 
improved  method,  than  the  ancient  one  for 
rewarding  true  laborers  for  services  ren- 
dered; and  further,  although  to  no  one 
will  they  yield  their  appreciation  of  all  he 
himself  has  successfully  done,  for  the  opti- 
cal world  ;  yet  in  justice  to  Mr.  Tolles,  whose 
efforts  in  our  interests  we  equally  appreciate, 
we  cannot  willingly  remain  silent,  and  per- 
mit Mr.  Wenham  to  apparently  willfulbr, 
and  without  just  grounds,  accuse  '^lr. 
Tolles  of  stealing  his  ideas  published  a 
**  quai*ter  of  a  centurv  ago."  As  to  what  re- 
ply  Mr.  Tolles  or  Mr.  Stodder,  either  or 
both,  will  make  to  Mr.  Wenham's  last  letter, 
is  a  matter  that  does  not  personally  con- 
cern me.  I  desire  simply  to  call  the  atten- 
tion of  microscopists  somewhat  familiar 
with  the  subject,  to  some  important  por- 
tions of  Mr.  Wenham's  paper  in  the  (fwtrt. 
Jour  of  Mic.  Science  for  1855.  and  especially 
to  some  of  his  own  later  references  to  it ; 
and  leave  them,  not  Mr.  Wenham,  shrouded 
in  his  thick  cloak  of  egotism,  to  decide 
whether  or  no  he  has  sufficient  grounds  in 
his  uTisucoess/id  attempts,  for  his  claims  as 
well  as  hints,  that  from  his  fertile  brain 
and  hand  have  emanated — ^and  still  radiate 
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a  crown  of  diadems  about  his  brow-^all  the 
best  ideas  and  improvements  of  Inbdern 
microscopists  and  opticians. 

In  the  Ouarterly  Jour,  of  Mic.  Science^ 
1855,  page  302,  as  a  sequel  to  a  long  discus- 
sion by  Mr.  Wenham  with  J.  D..  Sollitt,  to 
proTe  *'  that  balsam  does  diminish  the  angle 
of  a])€rture  of  the  the  microscopic  object- 
glass,"  when  in  action  for  viewing  a  stmc- 
ture  mounted  in  that  medium.  And  hav- 
ing learned  in  the  course  of  that  controversy 
how  sharply  some  test  objects  were  ex- 
hibited under  this  reduced  angle,  Mr.  Wen- 
ham  published  some  attempts  made  by  him 
as  he  says,  **  for  the  purpose  of  vievbing  ob- 
jects, with  the  full  aperture  of  the  object- 
glass,  when  mounted  in  Canada  balsam." 
These  attempts  were  as  follows,  in  his  own 
words  (Itahcs  mine.) 

''I  first  took  a  small  hemispherical  lens 
of  about  l-90th  of  an  inch  radius,  and 
cemented  it  overs,  selected  specimen  of  one  of 
the  DiatomacesB.  (N.  Sigma)  with  Canada 
balsam."  By  this  means  of  mounting  the 
object,  for  it  cannot  be  considered  anything 
else ;  and  I  will  show,  by  a  quotation  from 
Mr.  Wenham's  own  writing  further  on,  that 
he  did  not  at  that  time,  nor  19  years  later, 
consider  it  anything  but  a  device  for  mount- 
ing the  object,  so  that  light  would  pass 
from  the  object  radially  through  the  hemi- 
sphere without  undergoing  any  refraction. 

He  then  assumes,  that,  ''the  consequence 
of  which  is,  that  the  f  till  and  undiminished 
aperture  of  the  object-glass  is  made  to  bear 
tipon  the  object."  Also,  that  these  diver- 
gent rays,  as  delineated  in  his  drawing, 
"  may  be  considered  to  represent  the  aper- 
ture of  the  object-glass. " 

Of  what  object-glass,  or  what  angle,  Mr. 
Wenham  then  said  nothing.  So  that  the 
readier  would  legitimately  presume,  he 
could  use  any  object-glass,  and  get  the  *^fiiU 
and  undiminished^*  aperture.  As  Mr.  Wen- 
ham  had  claimed  about  that  time,  to  have 
made  objectives  of  various  angles,  to  almost 
180",  we  are  astounded  to  see  how  his  device 
would  excell  the  best  efforts  of  Mr.  Tolles  ; 
who,  even  now,  has  not  made  an  objective 
having  over  145°  ** balsam  angle,"  taken  in  a 
medium  of  1*50  index ;  and  that  only  in  an 
experimental  lens. 

But  in  1879  and  1880  Mr.  Wenham  comes 
to  the  rascue,  and  says,  he  used  a  "dry  1-5 
of  lOi**  aperture  ;  and  would  have  us  under- 
stand, it  was  "/"  vfho  first  viewed  an  object 
with  rays  at  104°  angle,  from  a  balsam 
mount.  Or,  to  use  his  own  words,  **  got 
104°  on  the  object  within  the  slide."  What 
difference  does  it  make,  will  he  please  in- 
form me,  what  angle  he  got  *'on  the  object?" 
That  is  not  the  point  at  all  in  controversy. 


But  *'io  get  through  the  objed-glasSy"  image 
forming  rays  at  an  angle  greater  than  82°, 
through  a  balsam  object.  Which  every 
microscopist  understands,  (at  least,  before 
reading  Mr.  Wenham^s  1855  paper,)  is  im- 
possible with  a  dry  objective,  and  Mr.  Wen- 
ham has  emphatically  challenged  *' anyone 
to  do  so  with  an  immersion  lens."  So  that  it 
seems  hardly  possible  that  he  would  now 
have  us  believe,  that  he,  in  1855,  using  his 
device,  illuminated  his  object  and  viewed 
it  with  the  microscope,  with  the  ** full  and 
undiminished"  angle  of  his  object-glass.  104°. 
But  such  we  are  forced  to  infer  from  his 
paper,  is  the  idea  he  intended  to  convey. 
He  knows  very  well  that  no  light  through 
that  object  could  reach  his  eye  at  that  angle, 
icith  his  device  as  then  delineated;  but  only  at 
82°.  And,  if  not,  what  right  has  he  to 
claim  that  his  arrangement  was  '*the  same 
as  the  formula  since  claimed  bv  Mr. 
Tolles,  in  his  *  duplex  front '  system. 

No  candid,  unprejudiced  person,  familiar 
with  the  subject,  can,  in  my  opinion,  com- 
pare the  drawing  of  Wenham  in  1855,  and 
imagine  any  ordinary  dry  1-5  objective  used 
above  it,  with  the  "duplex  front"  objective 
as  illustrated  in  the  Jour,  Royal  Mic,  Soc,, 
1878,  page  143  ;  and  pronounce  them  the 
"same  formula." 

In  order  to  fulfill  my  promise  to  show  by 
Mr.  Wenham's  own  words,  that  he  consid- 
ered his  device  only  a  method  of  mounting 
the  object,  and  further,  to  show  that  as  late 
as  1874  he  considered  it  a  useless  addition 
to  aid  a  1-5  object-glass  such  as  he  used, 
I  will  quote  from  an  article  by  liim  in  the 
3f,  M.  Jour.,  vol.  xi,  page  118,  written  ex- 
presslv  for  the  purpose  of  criticising  one  of 
ToUes' " duplex  front"  1-6  objectives.  I 
purposely  emphasize  certain  expressions  of 
his,  to  call  special  attention  to  them,  and  I 
will  make  the  quotation  liberal  that  I  may 
not  be  accused  of  "mutilation." 

After  Mr.  Wenham  h£ul,  as  he  claimed, 
found  the  1-6  had  only  68^  balsam  angle  at 
closed  point,  instead  of  98°,  as  stated  by  its 
maker,  he  continues:  "I  will  now  briefly 
refer  to  the  plan  whereby  I  first  obtained 
ihe full  dry  aperture  on  an  object  immersed 
in  balsam."  *  *  *  *  **The  combination 
teas,  ?iot  strictly  an  immersion  object-glass,  for 
the  hemisphere  might  be  said  rather  to  be- 
long to  the  object,  and  as  pairt  of  it,  form- . 
ing  together  a  dry  element  with  a  struc- 
ture in  its  centre. " 

"The  experiments  with  an  additional 
hemispherical  lens  set  over  the  objects,  were , 
tried  by  me  many  years  ago  for  the  purpose 
of  ascertaining  its  practical  value  for  the  ex- 
clusive investigatipn  of  balsam  mounted 
objects  requiring  large  aperture  (as  an  ad- ' 
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dUion  far  improving  a  properlff  oorrected  dry 
len8  it  is  ua" 
104°.  .  . 


«&»«."; Sayadryl-Sof 

.  .  '*  The  same  lens  with  the  ob- 


ject in  the  centre  of  radins  would  serve  for 
any  object-glass  in  which  there  was  suf- 
ficient distance  before  the  front  lens  to  in- 
troduce it." 

'*£ightli8  and  upwards  of  large  aperture 
come  BO  near,  that  it  is  scarcely  possible  to 
make  any  use  q^  U,  bs  an  extra  adaptation, 
mouiitpxl  in  another  setting  in  front. "  Same 
as  he  describes  in  his  last  letter,  AMSRiCAar 
JouBNAii  OF  MicBOscoFT,  Juue,  1880.  page 
187.  "  Finding  the  effect  but  Utile  superior  to 
that  produced  by  higher  powers  in  the  ordin- 
ary way,  I  did  not  trouble  the  makers  about 
adopting  the  plan,  which  I  should  have  done, 
had  it  proved  cf  sitfficient  itiility.  I  was  then 
aware  of  the  optical  condiuons  involved, 
and  did  not  abandon  it  without  due  experi- 
ment." 

Now,  when  Mr.  ToIIes  independently  con- 
ceived tlie  trite  idea,  and  made  it  by  his 
masterly  skill  a  successful  practical  fact, 
Mr.  Wenham,  although  stating  as  above  that 
his  1855  device  as  conceived  and  constructed 
bv  him  was  '*  useless,^*  and  no  part  of  the 
objective,  has  the  efi&ontery  to  come  forward 
in  1879  and  1880,  and  claim  that  it  is  '<  the 
same  "  as  Mr.  Tolles* "  duplex  front,"  and  in- 
sinuates that  he  stole  the  idea  from  him  ; 
notwithstanding  the  fact,  that  he  abandoned 
his  idea  as  of  little  or  no  value.  Wliile  Mr. 
ToUes'  first  conception  and  construction  has 
become,  as  shown  by  his  work,  a  grand  suc- 
cess for  cM  objectives  from  a  1-5  upwards. 

To  such  a  claim  as  Mr.  Wenham  now 
makes,  I  can  only  veply,  *' consistency, 
thou  art  a  jewel."  To  successfully  base 
a  claim  such  as  Mr.  Wenham  now  sets 
up,  it  becomes  evident  he  should  not  have 
written  anything  since  his  1855  paper,  or 
be  blessed  with  a  better  memory. 

He  seems  to  have  forgotten  that  in  1856, 
in  a  reply  to  Prof,  Baily,  Quart.  Jour.  Mic. 
Science^  page  87,  about  viewing  an  object 
mounted  in  balsam  w^ith  large  angle  objec- 
tives; he  said,  ''I  have  no  hesitation  in 
offering  that  any  object  mounted  in  the 
usual  manner  in  this  medium,  has  never 
been  seen  with  an  angle  greater  than  85°; 
but  in  all  probability  the  extreme  limit  has 
been  about  78^" 

To  disprove  his  statement,  he  believed  it 
would  become  necessary  to  deny  *'  the  first 
laws  of  refraction,  upon  which  my  assertion 
is  based." 

I  would  ask  Mr.  Wenham  if  the  same 
"  first  laws  of  refraction,"  would  not  render 
it  absolutely  impossible  for  him,  with  the 
tmusual  method  of  mounting  the  object  as  il- 
lustrated and  described  in  his  1855  paper,  to 


see  his  object  (••  K  Sigma'*)  with  the  "/«« 
aperture  "  of  his  1^  object-glass,  104''?  Was 
it  not*' about  78^?"  If  so,  are  we  not  justified 
in  the  opinion  held  bythe  majority  of  micro- 
scopists  about  Mr.  Wenham*s  Views  upon 
the  aperture  question  sa  set  forth  in  quota- 
tions by  Mr.  Stodder  in  the  AxmicAK 
JOTTBKAL  OF  MiGBOSOOPY,  April,  1880  ?  Mr. 
Tolles  to  obtain  and  use,  rays  at  an  angle 
outside  of  82"*,  whether  with  a  three  system 
objective,  like  the  one  so  unjustl v  dealt  with 
by  Mr.  Wenham,  (which  witii  trof.  Abbe's 
Apertometer  has  "  93''  -f  balsam  angle,")  or 
a  **  duplex  front,"  presupposes  a  hemisphere 
or  its  equivalent  belmo  the  object,  which 
method  subjects  him  to  another  insinuation 
of  theft,  namely,  the  object  within  a  sphere, 
which  brings  us  to  something  really  amus- 
ing in  that  would-be  famous  paper  of  1855. 
Mr.  Wenham  attempted  to  make  little  hemi- 
spheres with  small  fragments  of  hard  Canada 
balsam  placed  on  a  diatom  on  the  slide, 
and  warming  them  until  they  run  into  a 
somewhat  hemispherical  form. 

When  the  t)bjecl  thus  mounted  ^bb  vie\i^ 
same  as  the  first  case  of  the  lens,  let  us  see 
what  he  says  of  the  result,  using  his  own 
language  vei^batim, 

"The  luminosity  of  the  field  of  view 
around  the  balsam  object  is  many  shades 
darker  than  in  the  uncovered  portion  of  the 
slide,  which  appearance  is  caused  by  the 
diminislied  angle,  or  oone  g^  rays,  <^  the  lUum- 
itiaiing  pencil." 

*'  From  this  fiact  it  is  evident,  that  the 
theoretical  perfection  of  mounting  (Ejects  in 
this  manner  would  be  to  enclose  them  ex- 
actly in  the  centre  of  a  minute  sphere  of 
balsam."  *'But  I  must  confess  that  I  hcne 
not  been  suocesfful  in  effecting  this." 

Yet,  in  the  face  of  his  acknowledged 
failure,  he  comes  forward  and  insinuates 
that  twenty  years  afterwards  Mr.  Tolles  stole 
the  idea  from  his  paper. 

As  Mr.  Tolles  had  never  seen  his  paper  of 
1855,  it  is  just  to  presume  that  when  he  con- 
ceived the  idea  of  the  sphere  and  carried  it 
into  successful  practical  operation,  so  that 
we  are  to-day  reaping  the  benefits  of  this 
gi-eat  improvement,  it  was  his  own  inde- 
pendent idea.  And  to  him,  I,  for  one,  am 
willing  to  accord  due  praise,  as  well  as  in 
the  language  of  Prof.  Abbe,  Journal  Royat 
Microscopical  Society,  1880,  page  30,  **to 
highly  appreciate  his  merits,  in  the  pio- 
pagauon  of  sound  ideas  about  the  aperture 
subject" 

Please  observe  that  Mr.  Wenham  informs 
us  in  viewing  the  objects  mounted  as  he  de- 
scribes, that,  the  an^^le  of  the  illuminating 
oone  of  rays  was  '*  diminished." 

Yes,  in  fact  it  was  '*  diminished  "  to  82^.. 
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lethevoold  have  ua  imdeniand  and  be- 
lieve that  the  emeiffent  cone  which  trans- 
mitted the  image  ox  the  object  through  the 
hemispherical  Tens  and  microscope  to  his 
eye,  was  a  cone  having  an  angle  etjual  to  the 
*'/uU  aperiure  "  of  his  dry  1-5  object-glass, 
104%  which  is  sufficient  in  mj  opinion  to 
demonstrate  that  his  claim  is  purely  imagin- 
arj,  in  so  far  as  his  drawing  shows  that  his 
device  *'  mounted  in  a  setting  to  slip  over  the 
front  of  the  object-glass/'  transformed  that 
1-5  into  a  '*  duplex  front  objective,"  the  same 
iB  would  be  constructed  by  Mr«  ToUes,  ad- 
mitting liffht  at  an  angle  of  lOi''  through  an 
ordinary  balsam  mounted  object.  In  con- 
okaion,  this  is  no  more  than  we  might  ex- 
pect from  one  who  has  seen  fit  to  lay 
claim  to  the  honor  of  first  inventing  **  homo- 

Sineous*'  immersion  objectives,  (Jour.  Houal 
icrosoopical   Society,  1879,   page  dd4,  also 
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page  137,)  when  all  other  opticians  are  will- 
ing to  accord  that  honor  to  those  to  whom  it 
rightly  belongs,  viz.,  John  Ware  Stephen- 
son and  Prof.  Abbe. 

Although  we  might  long  ago  haye  had 
"  liomogeneous '*  immersion  objectives,  by 
an  American  optician,  had  Mr.  ToUes' 
earnest  experiments  with  oils  led  him  to 
some  medium  having  an  index  of  1*525  and 
proper  dispersive  power.  As  he  did  not 
have  access  to  the  same  ample  laboratory  as 
Prof.  Abbe,  he  is  not  disposed  to  rush  mto 
print  and  advance  a  claim  of  priority  be- 
canse  he  once  experimented  in  that  direc- 
tion. 

And  now,  Mr.  Editor,  after  intruding 
80  much  upon  your  space,  I  will  leave  the 
subject  in  the  minds  of  microscopists,  to 
accord  "  honor  to  whom  honor  is  due,"  for 
fnl  practically  advancing  correct  ideas  of  the 
** sphere*'  and  "duplex  front"  objective. 
For  is  a  man  vrho/atls  to  practically  carry 
ont  his  idea,  and  **  abandons  *'  it  as  '*  useless^ 
ftnv  more  entitled  to  credit,  when  another 
man  independently  conceives  a  similar  idea, 
and  appreciating  its  i*eal  merit,  puts  it  into 
snooessful  practical  use,  than  if  he  had  never 
had  the  idea?  A.  A.  Bbaqdon. 

Ban^ror.  Maine  July  I6th.  1880. 


Mr.  Stodder  in  Reply  to  Mr.  Wenham. 

Eel,  Am.  Jour,  Microscopy — ^If  any  one 
thinks  that  Mr.  Wenham  has  made  any 
leply  (in  this  journal  for  June,)  to  my 
paper  in  the  April  number,  I  only  ask  them 
to  compare,  item  by  item,  Mr.  W.'s  paper 
in  the  Journal  cf  iM  Royal  Micros,  Society, 
for  December,  1879,  with  mine  in  April,  and 
Mr.  W.'s  in  June,  and  note  how  many  of 
my  points  he  has  been  unable  to  refute.  '  I 


haye  no  personal  controversy  with  Mr.  W, 
and  haye  made  no  personal  attack  on  him. 
Mr.  W.'s  published  writings  are  as  legiti* 
mately  subject  to  criticism,  as  those  of  any 
other  man.  Mr.  W.  has  seen  fit  to  publish, 
certain  theories  on  angular  aperture,  and 
made  certain  statements  in  regard  to  certain 
objectiyes  made  by  Mr.  Tolles  that  I  know 
to  be  w^rong.  It  would  seem  to  be  proper  to 
state  the  truth  about  both  for  the  benefit 
of  the  public.  If  correcting  the  errora,  mis- 
quotations, and  misstatements  of  a  noted 
writer  and  '*  teacher  "  of  the  art  of  making 
objectives  is  not  a  contribution  of  informa- 
tion to  users  of  objectives,  it  will  be  hard 
to  say  what  it  is. 

Mr.  W«  seems  irritated  by  my  use  of  the 
term  "wretched  adaptation,  forgetting 
that  it  is  only  a  quotation  from  himself 
courteously  applied  by  him  to  ToUes'  semi- 
cylinder.  He  little  thought  when  he  in- 
vented that  phrase  that  it  would  return  to 
plague  the  inventor. 

The  only  other  thing  in  the  April  paper 
that  Mr.  W.  has  been  able  to  object  to  is 
his  adaptation  of  1855,  which  he  says  ia 
"  the  same  formula  since  obtained  by  Mr. 
Tolles.  *'  Does  Mr.  Wenham  undertake  Uy 
tell  the  world  that  the  extra  front  lens  ia 
the  whole  formula  of  ToUes'  objectives?  I 
called  attention  to  the  fact  that  Mr.  Wen- 
ham had  never  stated  the  balsam  angle  that 
he  then  obtained  though  the  angle  possible 
has  been  the  yery  subject  of  the  discussion 
for  the  last  eight  years.  Now,  after  twenty* 
five  years  rest,  he  claims  to  have  obtained 
104°,  and  appeals  to  the  diagram  then  pub- 
lished. The  diagram  is  drawn  108°,  but  no 
reason  ia  given  in  the  text  for  drawing  that 
special  angla  The  diagram  might,  for  aught, 
that  appears  in  the  paper,  haye  been  drawn 
120°.  The  thing  important  is.  Would  or 
did  all  the  rays  so  drawn  go  through  the 
rest  of  the  lenses  to  form  an  image  of  the 
object ;  or,  in  the  words  of  Mr.  Wenham^ 
were  they  '*  image-forming  rays?" 

I  will  oidy  add  to  refute  ir.  W.'s  infer- 
ence that  Mr.  T.  copied,  imitated,  or  de- 
rived any  ideas  from  Mr.  W.,  that  Mr.  T. 
never  read  or  saw  Mr.  W.'s  paper  of  1855 
until  this  present  month  of  July,  1880. 

Chablbs  Stoddeb. 


On  Penetration. 

JSd,  Am.  Jour,  Microscopy — ^After  read- 
ing the  admirable  paper  of  my  friend,  Dr. 
Blackham,  in  the  July  number,  just  re- 
ceived, I  feel  impelled  to  add  to  the  remarks 
of  Dr.  Kider,  to  which  Dr.  Blackham  refers, 
a  few  words  in  behalf  of  the  much  con- 
temned **  x^^netrating  objectives." 
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•  Dr.  Carpenter's  de^nition  6f  penetration 
is  correot,  and  describes  that  quality  of  an 
objective  which  Dr.  Blackbam  claims,  or 
did  claim,  to  be  ''a  positive  defect  in  any 
objective."  Indeed,  his  language  in  the 
paper  referred  to  might  justify  the  inference 
that  he  regards  it  as  a  defect  in  the  human 
eye,  which  must  be  tolerated,  but  is  to 
be  regretted,  though  I  do  not  think  this  is 
his  real  meaning. 

I  partly  agree  with  Dr.  Blackham  and  liis 
followers,  but  my  views  may  be  stated 
thus:  Penetration  is  antagonistic  to  perfect 
definition,  and,  therefore,  penetration  is  an 
objectionable  quality  in  objectives  whose 
purpose  is  definition  solely;  but  mere  defini- 
tion is  not  the  sole  purpose  of  objectives, 
and  in  those  objectives  whose  purpose  is 
comprehensive  view,  penetration  is  a  virtue 
as  well  as  is  flatness  of  field. 

*  Fortunately  for  microscopists,  peneti*ation 
cannot  be  got  rid  of  by  the  opticians,  ex- 
cept at  the  expense  of  the  field  of  view,  and 
Dr.  B.'s  beloved  1  inch  objective  still  re- 
tains some  of  it,  while  it  has  gained  much 
over  the  narrow  angles  in  definition,  and  in 
this  respect  his  objective  approaches  some- 
what to  the  capabilitiea  of  that  wonderful 
optical  instrument,  the  human  eye,  which 
has  hoCh  penetmtion  and  definition  in  a  very 
great  degree,  in  consequence  of  its  inimit- 
able **  compensating  adjustment,"  so  well 
described  by  the  doctor. 

In  some  objectives  this  faculty  of  penetra- 
tion is  very  striking.  I  remember  distinctly 
with  what  "surprise  I  saw,  long  ago,  under  a 
1  inch  of  first  class  English  make,  a  stained 
specimen  of  utricularia.  At  one  view  were 
seen  the  top  layer  of  cells,  the  spiral  vessel 
occupying  the  middle  of  the  stem,  and  the 
bottom  layer  of  cells,  and  all  these  with  so 
much  distinctness,  that  while  the  threads  of 
the  spiral  vessel  were  in  actual  focus,  the 
cells  above  and  below  were  so  nearly  in 
focus  that  there  was  no  dimness  to  their 
outline,  and  without  changing  the  focus,  the 
size,  shape,  depth  and  arrangement  of  the 
cells  of  the  stem  could  be  clearly  seen,  and 
the  structure  and  central  position  of  the 
spiral  vessel  perfectly  seen.  I  am  not 
ashamed  to  say  that  to  this  day  I  long  to 
possess  that  oDJective,  which,  according  to 
Dr.  Blackham,  is  so  faulty. 

For  the  mere  definition  of  surface.  Dr. 
Blackham's  perfect  objective,  without  pene- 
tration, womd  of  course  excel,  but  how 
much  of  the  total  of  microscopical  work  is 
of  that  character  ?  And  in  regard  to  histo- 
logical work,  what  amount  of  such  work 
has  Iteen  done  over  with  wide  angled  ob- 
jectives, and  any  improvement  on  thfe 
original  ejected  ?    I  ask  this  for  informa* 


tion,  in  view  of  the  rej^eated  impHcatian  that 
most  or  all  histological  work  so  far  done,  is 
imperfect  and  erroneous.  Surelv  no  wilder 
error  was  ever  made  by  the  old  histologists 
than  has  been  promulgated  by  some  of  th& 
late  "  wide  angled  histologisto." 

I  wish  to  say,  too,  that  Dr.  Blackham's 
figures  of  the  wire  netting  are  quite  fiaUaci- 
ous  as  they  show  on  paper,  which  is,  of 
couiue,  diflferent  from  w^hat  they  show  in 
the  field.  As  the  figures  are  given,  they  shov 
exactly  what  a  non-x)enetrating  objective 
would"  show,  viz:  all  the  lines  eijually  de- 
fined; but  with  a  penetrating  obiective,  in 
Fig.  8,  one  set  of  lines  would  be  a  little 
clearer  than  the  other,  and  although  there 
would  be  a  sUghiiy  poorer  definition  of  the 
set  of  lines  in  focus,  there  would  be  suf- 
ficient definition  of  both  sets,  and  not  the 
slightest  difficulty  in  seeing  what  was  the 
relative  position  oi  the  two  layers.  Having 
first  ascertained  the  relation  of  structure, 
then  comes  the  opportunity  for  the  doctor's 
perfect,  non-penetrating,  surface  defining 
objective  to  get  in  its  best  work. 

On  page  160,  Dr.  B.  tells  us  with  evident 
satisfaction  how  his  1-6  objective  shows 
P.  auRulatum  "studded  with  beautiful 
nearly  hemispherical  bosses."  That  is  an- 
other defective  objective:  if  it  had  no  petie- 
iration  it  would  show  the  bosses  simplj  as 
so  many  well  defined  rings,  varying  in  size 
according  to  the  part  of  the  boss  that  was 
in  focus.  C.  M.  Vobce. 


Reflection  from  the  Inside  of  the  Body- 
Tube  of  the  Microscope. 

Ed,  Am,  Jour.  Microscopi/ — ^Your  reprint 
on  page  156,  of  an  article  from  the  Joi/r- 
nal  of  the  Royal  Microscopical  Society,  upon 
the  subject  indicated  above,  ought  to 
call  the  attention  of  every  young  micro- 
scopist  in  the  country,  it  seems  to  me,  to 
the  condition  of  his  instrument  I  am  well 
satisfied  that  this  trouble  is  the  unsuspected 
cause  of  the  failure  of  many  good  objectives 
to  show  a  really  sharp  and  clear  image, 
when  any  eye-piece  higher  than  the  two 
inch  is  dropped  into  the  tube.  I  also  be- 
lieve that  it  is  the  foundation  in  many  in- 
stances of  the  opinion  we  so  often  hear  ex- 
pressed, that  the  A,  or  two  inch,  eye-piece 
will  show  anything  within  the  power  of  a 
specified  objective,  as  well  or  better  than  by 
the  use  of  a  higher  power  eye-piece. 

Tlie  remedy  propo.sed  by  Dr.  Groves,  and 
also  suggested  in  Phin>  "  How  to  Use  the 
Microscope,"  page  84 — thiat  of  collars  for  the 
draw-tube  andeve-piece  to  slide  through— 
is  effective).  "Where  the  microscope  has  A 
*'  full  length  "  body,  the  draw-tube,  except 
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occasionallj  in  micrometry,  will  not  be 
nsed,  probably,  to  any  great  extent,  and 
the  liability  of  tbe  formation  of  a  reflecting 
surface  at  the  lower  end  of  the  body-tnbe 
is  not  as  great  as  the  upper  end  of  the 
draw-tube.  At  that  point,  however,  it  cer- 
tainly will  occur  unless  measures  are  taken  to 
obviate  the  friction.  Messrs  Bidle  &  Poalk, 
of  Philadelphia,  as  I  understand,  intend  to 
apply  a  simple  and  ingenious  device  to  the 
draw-tube  of  the  new  large  stand  which  they 
are  about  to  brin^  out,  to  prevent  the  for- 
mation of  a  reflecting  surface  l)elow  tlie  eye- 
piece. It  is  to  turn  an  annular  groove  on 
the  inner  surface  of  the  di*aw-tul)e  near  the 
top,  of  such  a  width  that  the  surface  which 
is  exposed  to  the  friction  of  the  eye-piece  will 
not  be  uncovered,  no  matter  what  eye-piece 
may  be  used. 

This  de\ice  might  he  applied  to  any  stand 
at  oomparatively  slight  expense,  whereas 
the  application  of  a  collar  would  neceiiHitate 
either  a  new  and  larger  body -tube  or  else  a 
narrower  eye-pie<'p.         A.  L.  Woodwaiid. 


A  Reply  to  Dr.  Black  ham  and  "  Four 

Inch." 

Ed,  Am.  Jour.  MicT'oscopy — It  seems  that 
my  statement  of  having  used  a  magnifyin*^ 
power  of  20,000  diameters,  has  excited  some 
interest,  and  I  hasten  to  reply  to  the  lettei-s 
published  in  this  journal  of  last  month, 
as  weU  as  to  those  I  have  received  from 
other  sources  concerning  the  same  matter. 

I  find  that  the  general  opinion  is  that 
I  made  use  of  an  amplifier  and  very  long 
draw-tube.  This,  however,  is  wrong.  I 
used  the  1-6  objective  as  before  .stated,  on 
my  large  stand,  with  draw-tube  closed,  and 
obtained  my  high  power  hj/  the  eye-piece. 
The  eve-piece  used  was  a  1-50,  made  by 
Allen  Y.  Moore,  of  tliis  city. 

When  I  stated  20, 000  as  the  limit,  I  hold 
Iwick  a  very  largo  margin.  In  truth,  the 
magnifying  power  used  was  about  30,000 
diameters. 

**  Four  Inch  "  seems  inclined  to  place  me 
in  the  same  boat  with  Prof.  Francis  GeiTv 
Fairfield  (whose  accounts  of  high  power  \ 
have  read  with  gi'eat  amusement),  but  I  as- 
sure Iiim  that  I  stand  ready  to  buck  up  my 
claims  by  actual  demonstration. 

Now,  I  respectfully  ask  Prof,  Fairfield  to 
explain — ^logically — how  he  obtains  such 
wonderful  results  from  a  cheap  French  1-10, 
and  under  a  power  of  over  12,000,  combines, 
"  fine  definition  and  j>entration,  and  extra- 
ordinary resolution. "  My  own  cheap  French 
objective  will  not  yield  such  fine  results 
(and,  by  the  way,  this  cheap  triplet  is  a 
"  fine  lens  "—worth,  at  par,  just  $400), 


But  when  we  come  to  the  wide  angles 
and  nicest  workmanship,  as  seen  in  this 
1-6  (f^d  let  me  add  that  P^of.  J.  Edwards 
Smith,  held  the  helm  in  the  engineering  of 
this  fine  glass),  we  are  out  of  the  domain 
of  commercial  triplets,  and  enter  the  region 
of  correcting  collars,  hemispherical  lenses, 
Woodward  prisms  and  high  eye-pieces. 

And  now,  Dr.  Blackham,  allow  me  to 
thank  you  for  your  instructive  and  interest' 
ing  article  on  penetration.  Penetration, 
(more  properly  focal  depth),  is  a  fault,  and 
I  am  thankful  that  my  objectives  are  not 
seriously  disturbed  by  that  interesting 
nuisance.  However,  lest  your  readers  be 
misled,  I  will  add  that  sometimes  (not 
often,)  I  have  use  for  that  much  talked  of 
article,  and  at  such  times  I  employ  the 
aforesaid  cheap  commercial  French  trip- 
let, which  has — just  S4.00  worth  of  pene- 
tmtion  cnid  nothing  else. 

I  wish  to  correct  a  mistake  which  I  made 
in  my  letter  to  tbe  June  number  of  this 
journal.  I  used  the  term  homogeneous  im- 
mei-aian  in  speaking  of  my  duplex  1-6. 
This  glass  is  not  homogeneous,  but  is  limited 
to  oils  having  a  less  refractive  index  than 
jmre  cedar  oil ;  my  sample  of  cedar  oil 
being  considerai^ly  lower  in  refraction  than 
the  pure  article.  With  this  lens  I  can  focus 
from  the  top  to  the  base  of  the  hemispheri- 
cal dots  of  P.  angulatum — thereby  arriving 
at  results  that  could  not  l>e  obtained  if  pene- 
tration were  present. 

Very  respectfully, 

NKTJiY  A.  KoMEo  (not  Mrs.) 

(\ )l(l water.  Mich.,  July  28. 1880. 


Salicylic  Acid  as  a  Preservative. 

Ed.  Am.  Jour.  Microsc<^py — Salicylic  acid 
has  been  strongly  recommended  in  this 
journal  as  a  preservative,  and  I  have  had 
very  good  success  with  it  in  mounting 
vegetable  preparations  of  all  kinds.  One 
difficulty,  however,  is  that  it  dissolves  very 
sparingly  in  water,  and  alcohol  produces 
changes  which  are  frequently  undesii'able. 
It  is  well  known  that  salicylic  acid  dissolves 
freely  in  a  solution  of  borax,  and  it  is  abo 
familiar  to  most>  pei-sons  that  borax  itself 
is  quite  efficient  as  a  presei'vative.  It, 
therefore,  occurred  to  me  to  combine  these 
two,  and  I  have  found  that  two  parts  of 
salicylic  acid  and  one  part  of  borax  dis- 
solve completely  in  half  an  ounce  of  glycer- 
ine, and  that  this  solution  when  mixed  with 
three  parts  of  water,  forms  a  most  excellent 
preservative  fluid  for  coarse  organisms. 
More  delicate  preparations  should  be 
mounted  in  the  above  solution  diluted  with 
five  parts  of  water. 
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Piepantions  moimted'  with  thiA  fiolntion 
are  very  duntble,  and  there  is  no  dan^r 
of  the  salts  crystallizing  out  and  8i>oibng 
the  object.  In  addition  to  this,  I  find  that 
it  is  very  easily  kept  in  a  cell  of  almost  any 

kind.  A.  MTngr^iC- 


TBAV8A0TIOV8  OF  800IXTZB8. 

NoTB. — It  win  aflbrd  us  great  pleasure  to  publish  notes  of 
tiie  Transactions  of  any  of  our  Microscopical  Societies.  The 
Umited  space  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  Wc  wish  it 
■also  to  be  distinctly  understood  that  these  rvports  are  pt^ 
fished  as  received  from  the  Secretaries  of  the  diflRsrent  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  responsible 
for  any  statements  contained  thereb. 

BoAtlo  Mlcrofleoplcal  Clab.*Begiilar  meet- 
ing June  28tha  1880.  A  veiy  interetting  sddresi  of 
maoh  pnctioal  Yalue  to  the  workers  of  the  olnb,  and 
to  microMopiBti  in  general  wm  deliyered  by  Dr. 
CmtI  BeOer,  of  Philadelphia. 

In  the  absence  of  Mr.  Kellioott,  the  President  of 
the  clnb,  Dr.  Barrett  was  called  to  the  chair. 

Dr.  Seller,  the  President  of  the  Biological  and 
Microscopioal  Sections  of  the  Academy  of  Natural 
fldenoes,  at  Philadelphia,  andLeetnrer  on  Laryngo- 
scopy of  the  tJniyersity  of  Pensylvania,  being  in  the 
dty,  deUyered  a  very  interesting  lecture  before  the 
dnb. 

Dr.  Seller  took  for  his  snbject  "  The  Mounting  of 
Microscopic  Specimens,**  and  gave  a  clear  and  prac- 
tical exposition  of  his  methods,  both  yerbally  and 
by  blackboard  illustration.  The  preservation  of 
tumours  and  cancers  was  dwelt  upon  and  the  pro- 
cess of  preservation  described.  Specimens  of  cat's 
tongues,  exhibiting  trichinsB,  were  shown.  Dr. 
Seller  stated  that  this  disease  was  common  among 
oats,  and  most  liable  to  be  found  in  the  upper  mus- 
cles and  tongue ;  in  fact,  he  stated  that  he  knew  no 
oats  that  had  none.  Of  the  address  we  present  the 
following  outline : 

Dr.  Seller  began  his  remarks  by  stating  his  ex- 
perience ia  hunting  up  slides  in  Europe,  and  his 
unftxrtunate  experience  in  not  finding  very  many 
which  were  considered  first-class.  He  stated  that 
all  new  beginners  should  confine  their  work  to  cer-  < 
tain  limple  tissues,  and  not  branch  out  too  much  iu 
the  beginning.  One  thing  well  learned  in  prepar- 
ing specimens  is  better  than  numerous  attempts  on 
▼aried  preparations.  The  stomach  of  a  frog  was 
mentioned  as  being  a  good  subject  for  the  beginner. 
A  good  specimen  was  stated  to  be  one  in  which  the 
histological  elements  were  clearly  defined,  so  as  to 
not  tire  the  eye  in  e xamination..  The  process  of 
preparing  the  stomach  of  a  frog  was  detailed  as 
follows:  Obtain  a  small  sized  frog,  take  out  its 
stomach  and  place  it  in  60  per  cent,  alcohol ;  alloi^ 
it  to  remain  three  days.  Let  there  be  a  good  sup- 
ply of  fluid,  about  four  times  the  bulk  of  the  im- 
mersed object.  Then  place  in  76  per  cent,  alcohol 
for  three  days  more,  and  remove  to  86  per  cent. 


solution  for  three  days,  and  lastly  iad6  peroni 
aloohol  or  8qalbb*B  abaolnte  alooboL  This  prooen 
will  hsfden  the  specimen  so  that  it  will  feel  lika  a 
pleoe  of  Boapa  and  be  in  condition  to  place  in  a  sec- 
tion cutter  to  out.  The  Doctor  stated  that  it  wu 
diifionlt  to  out  seotions  free  hand  with  a  raior,  sod 
that  a  good  knife  and  seotiMi  cutter  were  indispen> 
aiUe  to  perieot  work.  The  knUe-shonld  be  straight, 
hoUow  on  one  side,  flat  on  the  other,  and  in  me 
should  be  pushed  trom  the  operator  ss  the  rnusoa- 
lar  sense  of  the  extensor  muscles  is  more  devek)ped 
than  that  of  the  flexor  muscles.  The  kniiiB  should 
be  held  at  an  angle  with  the  surfaee  of  the  seetioii 
cutter,  which  will  prevent  wavy  seotions  ftcBoi  bsing 
made.  The  bevel  of  the  cutting  edge  of  the  knift 
must  be  mads  tme  in  honing.  E^Mrienoe  aiose 
will  accomplish  this.  Dr.  Seller  dssotibed  hii 
knife-holder  for  adjusting  the  angle  of  the  beveled 
edge  of  the  knife  to  the  surface  of  the  object-holder, 
which  also  allows  of  a  perfeotly  uniform  motion 
when  the  knife  passes  tlurongh  the  seotkm  of  ms- 
terial  in  the  section  cutter.  Seotions  ss  thin  as 
the  1-1000  of  an  inch  could  be  out  in  this  maoner 
which  would  show  but  one  layer  of  cells  on  exaouii- 
ation.  It  requires  considerable  experience  on  the 
part  of  the  operator  to  do  such  nice  work,  however. 
After  the  seotions  are  cut,  they  are  to  be  placed  in 
95  per  cent.  akx>hol  for  ten  or  fifteen  minutes  for 
the  purpose  of  de-hydration ;  then  into  the  staimng 
fluid  which  is  prepared  as  follows :  Osimine  No  40, 
1  draohm ; borax,  8 drachms ;  alcohol,  IS  ouneei; 
water,  6  ounces ;  mix  and  filter.  Throw  away  the 
flltrate  and  dissolve  what  remains  on  the  iUtei 
in  one  quart  of  water  and  evaporate  over  wat«^ 
bath  to  one  pint.  This  is  termed  Woodward's  like 
fluid. 

After  the  section  has  remained  in  the  stahiing 
flaid  for  a  few  minutes  it  is  placed  in  a  solution  of 
hydrochloric  add  one  part  aud  alcohol  four  parti 
until  it  assumes  a  rose  color.  It  is  then  to  be 
washed  in  several  changes  of  aloohol  and  fliiallj 
left  in  absolute  aloohol  before  mounting.  The 
doctor  mentioned  the  preparation  of  logwood  or 
haematoxylin  for  staining,  and  said  that  a  mordaimt 
was  required  to  cause  it  to  slain  evenly,  this  mor^ 
daunt  being  almn. 

Por  mounting,  the  Doctor  recommended  sn 
alcoholic  solution  of  Canada  balsam,  and  he  de- 
scribed his  method  of  mounting  as  follows :  Place 
the  section  in  alcohol  and  float  it  on  a  cover  glasa. 
Wipe  off  the  bottom  of  the  same,  and  put  a  drop  of 
balsam  solution  on  the  specimen.  Place  it  in  a 
dust-tight  place  and  allow  it  to  remain  for  twentj- 
four  hours,  then  warm  a  glass  slide,  placed  upon  a 
self-centering  turn-table,  put  a  drop  of  bensole  oo 
the  balsam,  and  invert  the  cover  glass  with  the 
specimen  on  it  on  the  sflde.  It  will  then  be  foond 
to  be  ready  for  "ringing,**  with  dammar  or  anj 
other  varnish.    The  Doctor  preferred  dammar  di«- 
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Kkifed  bi  ebloroform  and  beoEine  u  a  "rlnglDg'' 
mttoriAl,  and  reeommended  to  xiBethe  braihyeiy 
llghiiy  eharged  so  as  to  prepare  "  a  path  **  for  the 
lobieqQent  rings  of  cement.  In  this  method  of 
Dounting  no  pressure  is  required  to  flatten  the 
ipedmen,  as  H  remafaii  in  contact  with  the  lower 
larfkee  of  the  cover  glass. 

Uoonting  in  gljcerine,  Dr.  Seller  said,  was  not 
genertlly  applicable  to  permanent  moonts,  inas- 
much  as  this  medinm  has  a  tendency  to  make  the 
preparation  grannlar  in  time,  but  it  was  invahiable 
in  certain  cases,  and  therefiore  he  gave  a  de- 
scription of  the  process,  which  is  as  follows :  Im- 
merse the  object  in  a  solution  of  glycerine  and 
water,  half  and  half,  for  twenty-four  hours ;  then 
plioe  in  strong  glycerine  for  twenty-foor  hours 
until  transparent.  Then  place  thespecmien  upon 
ft  glass  slide,  put  upon  it  the  coyer,  remoye  the 
excess  of  glycetioe  by  S2rrlnging  with  water  (hay- 
ing placed  a  spring  clip  upon  the  coyer  preyioasly 
to  keep  it  in  place,)  a:  d  set  it  on  end  to  dry.  When 
til  the  water  has  evaporated,  cement  the  cover  to 
the  slide  by  "ringing  "it  with  the  following  pre- 
ptration :  Cox's  gelatine,  1  drachm ;  acetic  acid^o. 
8,1  ounce;  gum  ammoniac,  10  grains.  After  the 
ring  has  set,  immerse  the  slide  in  a  solution  of  10 
grains  of  bichromate  of  potash  in  1  ounce  of  water 
tnd  expose  to  the  light,  thus  maldng  it  absolutely 
insoluble.  Instead  of  this,  '*Farrants  solution** 
may  be  used  for  mounting. 

Dr.  Seller  stated  that  he  would  be  pleased  to  an- 
nrar  any  question  which  might  be  aslced  pertaining 
to  the  subject,  whereupon  Dr.  Howe  rose  to  ask 
vhat  "imbedding  material'*  Dr.  Seller  prefmred. 
The  lecturer  responded  that  he  acknowledged  the 
omission  of  this  important  point,  and  stated  that 
ftfter  many  trials  he  had  louud  a  mixture  of  parafline 
tvo  parts,  and  mutton  tallow  one  part,  the  best,  and 
slated  that  he  Jtiad  never  found  this  material  to 
ikxink  away  i^m  the  well  of  the  microtome  or  the 
ipeomen. 

Dr.  Howe  then  described  his  method  of  imbed- 
ding in  older  pith,  after  which  Dr.  Seller  described 
the  use  of  carrot  as  an  imbedding  substance. 

Ifr.  Qeorge  £.  Fell,  the  Secretary  of  the  club, 
then  asked  Dr.  Seller  for  his  method  of  injecting 
the  vsscnlar  system,  referring  to  an  interesting 
•pecfanen  of  injected  intestine  ol  a  cat,  prepared  by 
the  Doctor,  then  under  the  microscope.  The  Doc- 
tor, in  answer,  said  that  the  best  animal  fur  injec- 
tion was  a  young  cat,  as  its  capillaries  seem  to  be 
■tronger  than  those  of  any  other  animal.  The 
material  used  for  injection  was  prepared  as  fol- 
towi: 

Mo.  1— Oarmine  -       -       -       -  2  drachms 
Water   -----  8  ounces 

Anmoitta  -       *       -       •  -      o.  s. 

No.  2— Oox's  gelatine  -       -       3  drachms 
Water       -       «...       2  ounces 

After  heating  the  second  solution  add  the  first, 
ttd  stir  in  dilute  acetic  acid,  drop  by  drop,  until 


the  color  of  the  acdution  changes  to  a  bright  soariet. 
Then  open  the  thorax,  remove  the  heart  from  the 
pericardium,  and  cut  oif  the  apex  of  the  heart, 
opening  both  the  right  and  left  ventricle.  Then 
drain  all  the  blood  from  the  cat,  insert  the  nozzle 
of  the  syringe  into  the  aorta,  tie  it  and  proceed  to 
inject.  Very  soon  after  the  pressure  has  been  kept 
upon  the  piston  of  the  syringe,  a  resistance  will  be 
felt,  which  bidicates  that  the  injecting  fluid  has 
reached  the  capillary  network  which  must  be  over- 
come by  increased  pressure,  and  the  injection  must 
be  thrown  in  uutil  it  flows  out  through  the  right 
ventricle.  The  heart  should  then  be  tied  around 
the  nozzle  of  the  syringe  In  order  to  ftiily  distend 
the  vessels,  after  which  the  cat  is  to  be  placed  in 
ice-water  to  allow  the  gelatine  to  set.  It  is  custom- 
ary to  kill  the  cat  with  chloroform  before  putting  it 
through  this  preparation. 

Previous  to  the  close  of  the  meeting  the  thanks  of 
the  club  were  tendered  Dr.  Seller  for  his  very  prac- 
tical address,  and  after  examining  a  number  of  seo- 
tions  of  tlie  Doctor's  preparation,  the  society  ad- 
journed. 

Haiicliester  (Bag.)  Microscopical  Soclety..- 

At  a  meeting  of  this  society,  recently  held  In 
the  Mechanics'  Institution,  a  paper  on  '*  Animal 
Tissues''  was  read  by  Henry  Hyde,  Esq.,  when 
some  of  the  secrets  of  Dame  Nature  were  lucidly 
divulged  to  those  present  by  means  of  chalk  and 
blackboard,  the  illustrations  beiug  some  millions  of 
times  larger  than  the  actual  objects.  Modem  bio- 
logical science  would  never  have  made  such  strides 
as  it  has  done  In  recent  years  except  for  the  as  yet 
crepuscular  light  which  is  drawing  upon  us  through 
the  tube  of  the  microscope.  To  the  ordinary  olv 
server  the  brain  and  the  nerves  appear  to  be  com- 
posed of  fibres,  but  with  the  modern  aids  to  our 
vision  the  fibres  vanish,  and  numerous  tubes  ap- 
pear upon  the  field,  the  walls  of  which  are  very  dis- 
tinct, and  contain  a  fluid  which  maybe  seen  to  flow 
from  their  broken  extremities  on  pressure.  Each 
of  the  fine  fibres  of  muscle  is  composed  of  bundles 
of  much  smaller  ones,  or  tubes,  and  these  are 
crossed  by  lines,  which  have  received  the  appella- 
tion of  muscular  stri».  Muscular  contraction,  the 
cause  of  motion  in  atimals,  is  supposed  to  be  pro- 
duced by  the  relaxation  or  approximation  of  these 
transverse  strin.  In  aissecting  or  mounting  parti 
of  insects,  the  operator  will  vi  ry  frequently  and  ac- 
cidentally come  across  exqms^te  examples  of  such 
tissue.  Our  microscopical  readers  may  therefore 
keep  a  lookout  for  objects  of  this  nature,  and  when 
found,  immerse  them  in  a  weak  solution  of  Price's 
glycerine,  increasing  the  density  gradually.  In  this 
way  the  softest  and  moFt  dekcate  tissues  swell  oat 
and  become  more  transpare..t,  whilst  no  chemical 
change  u  produced  m  the  spedmens.  Then  movnt 
it  in  glyoerme  with  four  or  five  drops  of  acetic  acid 
to  the  ounce,  and  press  the  cover  well  down  so  as 
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to0pre«4ihe  object  uid  deoreaae  Its  thiokneM.  If 
grftunkr  matter  if  mixed  up  with  it,  take  the  coyer 
aS,  and  nm  glycerine  and  acid  oyer  the  object,  so 
aa  to  wash  it  and  not  dii tnrb  it ;  tlien  replace  the 
coyer,  and  ring  it  with  marine  glne  or  cement  which 
win  withstand  glycerine. 

Dnring  the  conyersazione  the  president  (John 
Tatham,  li.D.)  called  attention  to  Baker's  new 
dissecting  microscope,  the  tubes  of  which  are  placed 
at  a  oonyenient  angle  for  the  operator.  The  erect- 
ing prisu)  with  which  it  is  famished  is  a  most  yaln- 
able  addition;  for  it  is  irritating  to  find  that  when 
we  haye  desired  to  moye  an  antenna,  or  desmid,  or 
diatom,  a  little  more  in  the  centre  of  the  field,  we 
haye  most  snccessftilly  achieyed  a  diametrically 
opposite  result.  Of  course  this  is  the  consequence 
of  looking  at  objects  inyerted,  as  is  usual  in  all 
microscopes  unless  an  erector  be  used.  In  Baker's 
instrument  the  binocular  prism  erects  the  object 
and  adapts  it  to  the  double  tube  at  one  and  the 
same  time. 

Washington  Teesdsle,  Esq.,  of  Leeds,  sent  speci- 
mens of  his  extraordinary  fine  tradng  on  glass  with 
a  diamond.  Borne  of  the  lines  did  not  exceed  one 
twenty-thousandth  of  an  inch  apart,  yet  the  highest 
powers  of  the  microscope  ayailable  on  that  eyening 
diaooyered  no  irregularities  in  his  work. 

The  exquisite  Floscularia  cmaia  was  found  in 
abundance  near  MaLchister,  daring  a  ramble 
arranged  two  weeks  previously.  The  rain  came 
down  in  torrents ;  but  the  enthusiam  of  the  party 
was  in  no  degree  cooled  by  it,  for  the  floscule  in  its 
peculiar  jar-like  home,  and  looking  yeiy  much  like 
an  aotiye  liying  little  yard  brush,  was  an  ample  re- 
ward for  hardships  endured. 

The  secretary  exhibited  a  well-prepared  spedmf  n 
of  human  tissue  containing  the  Trichina  spiralit. 
We  understand  that  the  man  to  whom  it  originally 
belonged  was  afllicted  with  trichinosis  for  twenty 
years.  The  tissue  was  perfectly  crowded  with  the 
pests  coiled  up  in  their  cyst  form.  Dr.  Hogg  in- 
forms us  that  the  trichiniB  maintain  their  liying 
properties  in  decomposed  flesh,  that  they  resist 
immersion  in  water  for  weeks  together,  and  when 
encysted  may,  without  injury  to  their  vitality,  be 
phinged  in  a  dilute  solution  of  chromic  acid  for  at 
least  ten  days.  On  the  contrary  they  perisb  and 
are  deprived  of  all  noxious  influence  in  ham 
which  has  been  well  smoked,  kept  a  sufficient 
length  of  time,  and  then  well  boiled  before  it 
IS  consumed.  Let  us  then  be  thankful  m  this  beans- 
and-baoon  season  of  the  year  for  the  last-mentioned 
crumb  of  comfort,  notwithstanding  the  dismal  and 
may-be  not  distant  possibilities  of  triohinous  in- 
gestion. 


dein,  in  Syracuse,  President  Collins  in  the  cfaiir. 
The  present  officers  were  re-elected  for  the  eosning 
year. 

A  paper  on  the  general  principles  of  moimtiiig 
objects  was  read  by  Dr.  Aberdein.  The  Presidentex- 
hibited  two  specimens  of  Bydra  vulgariM  under  hii 
instrument.  Various  mounted  objects  were  ex- 
hibited and  discussed  by  several  of  the  memben, 
alter  which  the  meeting  adjourned. 


The  Klmlim  Mlcroaeopleal  Society*— The  fint 
meeting  of  this  Society  was  held  May  13th,  1880, 
the  microscopists  of  this  city  having  congregated  in 
the  dining  room  of  the  Surgical  Institute,  and  there 
formed  themselves  into  the  society  above  named. 
The  following  officers  were  elected  to  serre  one 
year :  S.  0.  Oleason,  M.D.,  President ;  D.  B.  Ford, 
Ph.D.,  Vice-President ;  Thad.  J.  Up  de  Qrtii;  ILD., 
Secretary  and  Treasurer.  A  committee  of  three 
was  appointed  to  draft  a  constitution  and  by-Uwi, 
for  the  government  of  the  society.  The  next  regu- 
lar meeting  will  occur  on  Saturday  evening,  May 
29th,  when  a  plan  for  intelligent  and  profitable 
work  will  be  decided  upon. 

The  Society  can  muster  ten  good  instruments  sod 
an  equal  number  of  enthnaiastio  observers,  from 
whom  the  journal  will  hear  in  due  time.  As  ve 
grow  older  we  hope  to  wax  stronger.  This  com- 
munication is  to  simply  notify  the  Joubnal  of  Mi- 
CBosooFY  of  our  existence,  and  that  it  will  speedily 
hear  from  us  again. 

Thad.  J.  Up  i>b  Qbaff,  Sesretsry. 


Tlfte  Ocntiml  ffeir  York  MlcnMMoplc«l 
01«b*-.A  regular  meeting  of  the  Club  was  held  on 
the  evening  of  June  39th,  at  the  office  of  Dr.  Aber> 


XXOHAirOSS. 

Subscribers  who  have  a  surplus  of  interesting  ni- 
oroscopic  material,  or  objects  in  any  department  of 
natural  science,  which  they  wish  to  exonange,  nuj 
announce  it,  without  cliaige,  in  this  ooluran.  The 
following  rulesmust  be  observed:  1.  The  priritote 
of  announcing  an  exchange  is  confined  to  sab- 
Bcribers.  2.  Exchanoxs  only  will  be  admitted. 
Sales  and  purchases  for  cash  must  be  relegated 
to  the  advertising  departeent.  8.  Baoh  exchange 
will  be  limited  to  three  lines,  and  must  be  legibly 
written  on  a  separate  slip  of  paper  (not  embodied 
m  a  letter).    Be  careftil  about  the  address. 

Pleurosigmas  and  many  other  diatoms,  msrine 
alge,  and  much  miscellaneous  material,  in  exchange 
for  good  mounted  objects ;  correspondence  inriteo. 
M.  B.  Booth,  Longmeadow,  Mass, 

Well-mounted  slides  of  liuman  pathological  speci- 
mens, viz.:  Sarcoma,  carduoma,  fibroma,  and  epi- 
thelioma, several  varieties  of  Moh,  also  lung  ^ 
pneumonia,  kidney  in  BrightVi  disease,  for  other 
well-mounted  pathological  or  histological  sUdet; 
send  for  list.  Henry  Froehling,  69  N.  OharlM 
Street,  Baltimore,  Md. 

In  whole  or  part  exchange  for  an  objective,  aboot 
l-6th,  I  offer  11  vols.,  unbound,  of  **The  Nation.* 
1871,  and  July  1873,  Deo.  1876.  Bev.  F.  Hard, 
Laingsburg,  Mich. 

To  exchange  for  a  miorasoope  or  accessories,  a 
double  barrelled  breech-loading,  lamhiated,  steel 
barrel  shot  gun.    F.  O.  Jacobs,  Hewark,  0. 
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Mounting  Bottle  for  Glycerine. 

BY  DB.  8.  W.  FLBICHEB. 


N  USING  glycerine 
for  monnting  micro- 
scopic specimens,  es- 
pecially if  they  are 
to  be  preserved  for 
any  considerable 
length  of  time,  it  is 
desirable  to  exclude 
dnst,  and  air  bubbles, 
and  every  one  who 
has  nsed  glycerine, 
knows  how  difScnlt 
it  is  to  do  this.  A 
slight  modification  of  the  common  wash- 
bottle  nsed  in  chemical  laboratories,  has 
^or  several  years  served  me  well  for  this 
purpose.  The  accompanying  diagram  of 
tlus  glycerine  bottle,  drawn  to  a  scale  of 
^f  an  inch  to  the  inch,  will  be  readily  un- 
derstood. It  is  simply  a  wide  mouthed  glass 
bottle  of  an  ounce  or  two  capacity,  closed 
with  a  cork  pierced  with  two  holes,  through 
which  are  passed  the  two  snugly  fitting 
glass  tubes,  a  and  b.  These  tubes  are  bent 
as  shown  in  the  diagram;  a,  reaches  a  little 
beyond  the  cork  at  each  end,  and  has  a  little 
cotton  loosely  filling  the  middle  third  of  the  \ 
tube.  The  tube,  b,  reaches  a  little  below  the  * 


surface  of  the  glycerine,  c,  in  the  bottle,  and 
the  other  end  is  drawn  out  into  a  capillary 
tube  of  about  twice  the  calibre  shown  in 
the  diagram.  The  bottle  being  partly  filled 
with  glycerine,  the  cork  with  tubes,  is  in- 
serted, then  B  is  to  be  pushed  down,  or 
drawn  up,  as  may  be  necessary,  so  that 
when  the  bottle  is  setting  on  a  level  table, 
the  plane  of  the  top  surface  of  the  glycerine 
in  the  bottle  shall  be  about  one-tenth  of 
an  inch  higher  than  the  smaller  extremity 
of  the  tube  b,  as  is  shown  in  the  diagram 
by  the  line  d;  then,  with  the  mouth,  blow 
into  the  tube  a,  until  the  glycerine  escapes 
from  the  tube  b,  free  from  air  bubbles;  if 
now  the  drop  of  glycerine,  which  will  most 
likely  be  attached  to  the  end  of  the  tube, 
be  removed  with  a  rod,  the  finger,  or  other- 
wise, the  tube  b  will  be  a  siphon,  which, 
so  long  as  the  bottle  is  kept  level  will  re- 
main full  of  glycerine  for  any  length  of 
time  without  escaping,  free  from  dirt,  and 
free  from  air  bubbles;  but,  if  the  bottle  be 
inclined  towards  d,  the  capillary  attraction, 
which  holds  the  glycerine  in  the  tip  of  the 
outer  leg  of  the  siphon  is  overcome,  and  it 
escapes  drop  by  drop.  When  all  you  wish 
has  escaped,  hold  the  bottle  level,  remove 
the  drop  of  glycerine  from  the  end  of  the 
tube,  set  the  bottle  on  a  level  table,  and  it 
will  be  ready  at  any  time  to  give  you  a  drop 
of  clear  glycerine  by  merely  inclining  it  to 
one  side.  When  the  bottle  is  once  arranged 
the  only  special  cares  needed  are,  to  set  the 
bottle  level  and  to  remove  the  drop  of  gly- 
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cerine  from  the  tip  of  the  tabe,  BO  that  it 
tDAy  not  keep  dropping,  and  to  pnsh  the 
tnbe,  B,  a  little  lower  aa  the  gljoerine  ib 
used.  Before  you  get  accuatomed  to  nsiug 
the  bottle  it  is  well  enongh  to  set  it  in  a 


On  the   Relation  or  Hedium   Power 
Objectives  to  KIcro-Blology. 

Rgad   bdbrc  ths  Aiurku  Socinjr  of  Microu^ua  ai  dw 
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saucer,  or  cnp  piate,  so  that  if  yon  neglect 
these  cares,  no  harm  will  be  done  except  to 
empty  a  little  glycerine  from  the  bottle. 

The  size  of  the  tubes  a  and  b  described, 
has  seemed  to  me  better  tlian  any  other  I 
have  tried;  if  too  small,  the  glycerine  doen 
not  flow  freely,  and  if  the  tip  of  b  is  too ' 
open  the  glycerine  escapes  too  readily. 

—  I  think  it  worth  while  to  embrace  the 
opportunity  of  informing  etndenta  that 
microscopio  observations,  snoh  as  those 
which  form  the  basis  of  the  present  work, 
do  not  require  elaborate  and  high-priced 
instruments.  3nch  a  microscope  as  is  made 
by  Zentmayer,  of  Philadelphia,  Beck,  of 
Xiondon,  or  Hortnack,  of  Paris,  and  sold 
at  prices  ranging  from  $50  to  8100,  answers . 
all  ordinary  purposes.  The  instrument 
should  be  fuTDiebed  with  two  objective 
powers,  of  which  the  higher  should  be  at| 
least  l-4tii  or  l-5th  of  an  inch  focos.  Aj 
still  higher  power  being  oocooionaUy  re- : 
qnired,  I  have  found  an  l-6th  or  1-lOth  ob- 
jective of  great  service. — Leidy  in  "Freih- 
Waler  ShiiopocU." 


(!)  Th«  Samk.     July.  iStS. 

(6)  Oh  Osimctivbs.     By  W,  G.   I 
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do)  UiBEH  Rkieopodih.     By  R.  Hcttris  und  E.  LciKi, 

(III  Practical  Hints  on  thk  SEUtcnOH  amj  Usi  c 

TH>  HlCHOKDFI.      By  John  Pfa^. 
(ii)  Relation  Bbtwseh  thi  LiHrr  or  the  Pokebo 

TlllMlCltoacOreAMDTd*    Ultimatb  MOlKllf- 

or  Mattih.     By  H.  C  Soibr.  in  Naum,  V^ 

r  AM  not  a  scientist,  nor  have  I  any  claim 
'  to  that  honorable  and  honored  titl«. 
But  looking  on  from  the  standpoint  of  ui 
outsider—cf  an  outsider  eager  to  welcoiue 
any  advance,  and  pained  at  any  blemisb. 
however  slight,  I  om  compelled  to  notin 
three  evils  in  Biology,  evils  so  gre«t  that  1 
would  consider  any  hfe  well  spent  thsl 
should  labor  for  tbeir  effocement,  better 
spent  perhaps  than  is  the  life  of  many  * 
Iksrd working  naturalist. 

Of  these  evils,  perhaps  the  greatest  i- 
the  absurd  methods  of  publication  em- 
ployed by  moflt  inveatigatorB,  and  this  1 
have  already  noticed  and  suggested  reme- 
diee  for  in  (1)  and  12).  The  second  eril  1 
have  also  slightly  notioed  in  a  memoir  on  » 
rare  amoeboid  form  now  in  course  of  pub- 
lication (3);  it  consists  of  an  almost  totil 
lack  of  scientific  precision  in  biologicsl 
writings,  so  for  at  least  as  concerns  ihf 
cleat  and  exact  meaning  of  words,  so  thst 
I  sometimes  think,  not  from  any  natnnl 
I  egotism,  but  from  sheer  vezatioD  of  spint, 
that  I  am  almost  the  only  biologist  who  h»  ' 
any  notion  of  the  teachings  of  logic  ood- 
I  ceming  class-names,  and  the  methods  d  | 
\  Definition.  I 
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Bnt  the  evil  to  which  I  wotild  now  call 
your  attention,  though  quite  as  important, 
IB  of  an  entirely  different  nature,  and  con- 
sists in  the  fact  that  scarcely  any  biologist 
selects  for  his  work  the  best  possible  set  of 
objectives.  On  this  subject  in  general,  I 
have  already  written  three  short  papers,  (4) 
(5),  (6),  but  these  I  may  disregard  since 
they  weze  written  from  a  standpoint  radi- 
cally different  from  that  which  I  now  as- 
sume. In  them  I  disregarded  all  considera- 
tions of  time,  space,  and  money,  my  pur- 
pose being  to  ascertain  what  constitutes  a 
"best  possible  set  of  objectives," regardless 
of  aU  such  considerations.  Now  this  is  well 
enough  when  one  is  writing  for  manipvla- 
tors  of  the  microscope — for  men  who  have 
no  thought  of  time,  and  who  would  as  soon 
spend  a  year  as  a  day  in  the  examination 
of  a  single  object;  who  take  no  account  of 
spcuxj  and  are  satisfied  with  a  working  dis- 
tance of  l-80th  of  an  inch;  who  have  no 
need  to  spend  much  money  on  books  and 
periodicals,  and  can,  therefore,  well  afford 
to  buy  the  most  expensive  instruments;  but 
when  we  come  to  Micro-Biology,  and  set  out 
to  ascertain  the  best  possible  set  of  objec- 
tives for  the  investigator  in  this  department, 
which  I,  for  one,  would  not  seek  to  elevate 
above  that  of  the  student  of  the  microscope 
itself,  we  find  a  problem  far  more  difficult 
of  solution,  so  difficult  in  fact,  that  I  expect 
to  see  no  substantial  agreement  for  some 
years.  And  this  difficulty  arises  from  the 
fact  that  in  Micro-Biology,  which  I  would 
define  to  be  the  study  of  living  things,  in 
section  or  entire,  by  means  of  the  compound 
microscope,  the  investigator  must  seek, 
in  every  possible  way,  to  economize  as  to 
time,  space,  and  money;  and  if  he  attempt  to 
do  the  work  of  the  manipulator,  in  addition 
to.that  of  the  biologist,  the  probabilities 
are  that  he  will  fail  of  success  in  both.  As 
well  might  he  attempt  to  xmite  chemistry 
with  biology,  and  to  make  for  himself  all 
needful  analyses  of  the  objects  which  he 
dafly  subjects  to  microscopical  examination. 
Some  knowledge  of  chemistry  and  8ome 
knowledge  of  manipulation  he  undoubtedly 
must  XKMMess,  but  if  he  attempt  to  become 


an  expert  in  either,  his  days  as  a  biologist 
are  numbered,  nor  can  he  hope,  in  the  dis- 
tant days  of  a  happier  future,  when  more 
perfect  knowledge  shall  have  brightened 
all  human  life,  to  be  remembered  as  one  of 
that  noble  army  which,  in  increasing  the 
knowledge,  increased  the  happiness  of  the 
race. 

But  I  have  no  need  to  produce  evidence 
as  to  the  supreme  value  of  time  and  money 
to  him  who,  first  securing  a  solid  founda- 
tion in  the  shape  of  an  innumerable  host  of 
facts  with  which  he  himself  has  come  face 
to  face  (not  mere  word-facts),  aims  at  ad- 
vancing his  chosen  science  by  means 
of  original  research.  One  item,  how- 
ever, is  deserving  of  notice.  So  far  as  I 
know  there  are  not,  in  this  whole  land, 
more  than  two  or  three  scientific  libra- 
ries worthy  of  the  name,  so  that  finan- 
cial economy  is  here  of  more  than  usual 
importance,  since  the  scientist  must  hvy 
nearly  everything  ever  published  upon  the 
subject  of  his  researches,  and  not  only  this, 
but  he  must  buy,  along  with  the  memoirs 
of  importance  to  him  individually,  very 
many  of  no  importance. 

Dr.  Carpenter  *' considers  as  object- 
glasses  of  medium  power  the  1-2  inch, 
4-lOths  inch,  l-4th  inch,  and  l-5th  inch," 
(7).  In  these  days,  however,  when  with  a 
good  l-4th  inch,  we  can  see  about  everything 
that  can  be  shown  by  any  objective,  this 
classification  is  not  acceptable,  and  I  shall 
consider  as  objectives  of  medium  power,  only 
these  three,  the  1-2  inch,  4-lOths  inch,  and 
l-3rd  inch.  What  I  have  to  say  as  to  these 
medium  powers,  refers  solely  to  a  certain 
4-lOth  inch  which  Mr.  ToUes  made  for  me 
more  than  two  years  ago,  and  if  I  seem  to 
praise  it  unduly,  it  is  not  because  of  any 
wish  or  right  to  detract  from  the  merits  of 
other  opticians,  but  for  the  simple  reason 
that  I  have  never  seen  a  4-lOths  inch  by 
any  other  maker. 

Of  this  glass  I  once  wrote  (6) — "  Under  a 
1-2  inch  eyepiece  and  amplifier  (1000  diame- 
ters), it  defisnes  the  markings  on  Podura  in  a 
superb  manner.  I  have  seen  Podvra  shown 
by  Prol  Smith,  in  Cleveland,  and  by  Dr. 
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EdmimdB,  in  London.  There  are,  perhaps, 
no  better  manipulators  in  existenoe,  and 
thej  nsed  the  finest  glasses.  I  have  also 
myself  made  many  tests  to  see  how  much 
-was  gained  by  the  nse  of  a  l-6th  and  1-2 
inch  eye-piece,  (1,200  diameters),  as  com- 
pared with  a  4-lOth,  1-2  inch  eye-piece, 
and  amplifier,  (1,000  diameters).  I  have 
not  seen  a  finer  glass  than  the  l-6th,  of 
which  I  speak,  but  the  4-lOth,  not  only  de- 
fines Podura  and  other  tests  in  an  astonish- 
ing manner,  nearly  equaling  the  l-€th,  but 
it  does  this  aver  the  whole  field  and  its  pene- 
tration is  much  greater."  I  am  now  in- 
clined to  think  that  this  language  was 
too  strongly  in  praise  of  the  4-lOth;  cer- 
tainly an  expert  manipulator,  haying  an  eye 
for  minute  differences  which  I  can  never 
hope  to  appreciate,  would  think  so,  but  I 
was  and  am  inclined  to  err  on  the  side  of 
strength  rather  than  give  too  little  praise  to 
the  4-lOth  as  compared  with  the  l-6th.  In 
my  first  aiiicle  on  this  subject,  I  wrote: 
"With  the  1-2  inch  eye-piece  (power  of  500 
diameters),  illumination  and  definition  are 
both  very  fine.  With  the  l-4th  inch  eye- 
piece (power  of  1,000  diameters)  illumination 
and  definition  are  both  good.  I  never  yet 
saw  daylight  poor  enough  to  render  a 
l-4th  inch  eye-piece  useless,  with  this 
4-lOths  inch  objective,  (4).  As  to  illumina- 
tion and  definition  under  lower  power  eye- 
pieces, they  seem  almost  too  fine  for  com- 
mon use.  I  consider  brilliant  illumination 
to  be  very  important,  for  the  reason  that,  in 
many  cases,  good  definition  of  object  cannot 
be  obtained  without  it,  no  matter  how  perfect 
the  corrections.  As  to  resolution,  it  is  suf- 
ficient to  say  that  the  4-lOth  resolves  Plettr 
rosigma  AngukUum  in  balsam  finely  (4). 
These  statements,  I  believe,  now  as  then, 
to  be  correct,  with  the  exception  of  the  last 
sentence,  which  is  far  too  slightly  in  praise 
of  the  4-lOth. 

What  then  can  the  4-lOth  do  on  the 
"MoUer  Probe-platte "  in  balsam  r  This 
question  is  one  which  I  cannot  answer  per- 
fectly, as  I  have  never  had  it  tested  by  a 
perfect  manipulator.  But  I  can  tell  you 
what  I  can  easily  do  with  it  under  a  l-4th 


inch  eye-piece  and  with  no  sort  of  complei 
or  time-consuming  procedures  as  to  methods 
of  illumination,  bui  simply  with  a  commm 
hand-lamp,  a  smaU  concave  tnirror,  and  n 
btdls-eye  condensing  lens,  and  using  that 
simple  and  cheap  affair,  a  "  Zentmajer 
Histological  St<and,"  wUhotd  any  sort  (^  din- 
phragm.  I  need  scarcely  saj  that  the  last 
three  diatoms,  18,  19,  and  20,  are  not  re- 
solved, but  No.  17  is  resolved  and  finely. 
As  to  16  and  15 1  am  not  so  certain,  although 
I  presume  that  good  manipulation  would 
show  them  clearly.  But  let  us  assume  that 
the  utmost  power  of  the  4-lOth  is  the  re- 
solution of  No.  14,  and  confine  attention  to 
this  diatom  and  tliose  of  inferior  value  as 
tests,  for  the  higher  numbers,  especiaUr 
16,  the  famous  SurireUa  gemma,  are  difficult 
tests  for  the  finest  objectives. 

Number  14  then  is  well  resolved,  and  at  thf 
same  time  defined  as  to  its  edges  and  coarser 
markings.  The  resolution  of  No.  13  is  al- 
most equal  to  any  I  have  ever  seen,  though 
I  cannot  say  the  same  of  No.  12,  which  is. 
however,  well  resolved.  And  now  we  come 
to  the  famous  Plevrosigma  angulaium,  con- 
cerning which  I  was  much  amused  to  find 
that  under  a  certain  '*  cedar  oil  immersion" 
l-6th,  belonging  to  Nelly  A.  Borneo,  "  these 
diatoms  throw  off  their  garb  of  hexagons, 
and  come  out  in  their  true  apparel — romii 
dots,**  (8).  As  for  me,  I  have  never  had  anj 
difficulty  in  seeing  the  dots  on  this  diatom 
with  my  4-lOth  inch  objective,  and  veil 
shown  they  are,  though  not  as  well  as  by  my 
homogeneous  immersion  1-lOth  of  Toller 
It  is  now  scarcely  necessary  to  speak  of  tht* 
performance  of  this  4-lOth  on  the  less  dif- 
ficult diatoms  of  the  plate.  Suffice  it  to 
say,  that  in  my  opinion,  scarcely  anything 
is  gained,  on  these  diatoms,  by  any  obje^ 
tive  of  higher  power.  Indeed  the  gain 
is  not  great  on  Pleurosigma  cmgtdatum. 

Frem  this  study  of  the  Moller  Probe- 
platte,  I  have  come  to  a  certain  con- 
clusion as  to  the  value  of  such  a  4rl0th 
inch  objective  to  Micro-Biology,  and  this 
conclusion  I  will  now  state  as  a  hypothesis 
to  be  tested,  after  which  we  will  inquire  as 
to  the  probable  loss  and  gain  that  vonld 
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result  from  the  general  adoption  of  such 
conclusion,  which  is:  iVb  biologist  ought 
ever  to  use  an  objective  of  higher  power  than  a 
i-Wh  inch. 

The  complete  and  perfect  proof  of  this 
lies  in  the  following  statements,  the  ampli- 
fication of  which  will  constitute  the  remain- 
der of  this  essay.  The  use  of  objectives 
that  will  show  much  of  anything  more  than 
can  a  4-lOth,  involves  an  expenditure  of 
far  more  time  and  money,  and  a  loss  of 
working  distance;  as  compensation  for  this 
increased  expenditure  and  loss,  there  is  not 
seen  enough  more  to  make  the  investment  a 
good  one.  In  other  words,  with  a  good  irlOth 
you  can  see  nearly  everything  that  in  these  days 
Micro-Biology  has  to  show.  Let  us  first  see 
Low  it  is  with  this  proposition. 

I  do  not  propose  to  prosecute  this  search 
throughout  the  whole  of  Micro-Biology,  but 
\^  ill  merely  glauce  at  those  departments  of 
Proto-Biology  which  would  be  most  apt  to 
nhow  the  falsity  of  the  proposition.  Let  us 
take  first  the  diatoms.  With  these  I  am 
not  very  familiar,  having  seen  only  the 
fresh-water  species,  as  is  also  the  case  with 
those  other  groups  which  I  wish  to  ex- 
amine, the  Bhizopoda  and  Flagellata. 

Dr.  Carpenter  says:  "It  is  neither  the 
only  nor  the  chief  work  of  the  microscope 
(as  some  appear  to  suppose)  to  resolve  the 
markings  of  the  siliceous  valves  of  the 
Diatomaceas;  in  fact,  the  interest  which  at- 
taches to  observations  of  this  class  per  se,  is 
of  an  extremely  limited  range,"  (7).  I  have 
very  little  sympathy  with  such  sentiments, 
but  I  do  contend  that  it  is  most  certainly 
not  the  business  of  the  Biologist  to  attempt 
the  resolution  of  such  diatoms  as  are  too 
difficult  for  the  4-lOth  of  100°.  But  such 
diatoms  are  in  my  experience,  extremely 
rare. 

This  seems  conclusive,  at  least  so  far  as 
concerns  the  fresh-water  diatoms,  and  we 
will  now  turn  our  attention  to  that  depart- 
ment which  is  to  me  the  most  interesting, 
and  to  which  I  have  given,  both  here  and 
in  Gtermany,  the  greater  part  of  my  leisure 
time  for  nearly  two  years.  The  following 
quotation  from  the  superb  work  of  Leidy 


on  Bhizopoda  (9)  is  here  in  place.  '*I 
think  it  worth  while  to  embrace  the  oppor- 
tunity of  informing  students  that  micro- 
scopic observations  such  as  those  which  form 
the  basis  of  the  present  work,  do  not  re- 
quire elaborate  and  high-priced  instru- 
ments. Such  a  microscope  as  is  made  by 
Zentmayer,  of  Philadelphia;  Beck,  of  Lon- 
don, or  Hartnack,  of  Paris,  and  sold  at 
prices  ranging  from  $50  to  $100,  answers 
all  ordinary  purposes.  The  instrument 
should  be  furnished  with  two  objeotive 
powers,  of  which  the  higher  should  be  at 
least  l-4th,  or  l-5th,  of  an  inch  focus."  As 
to  the  l-4th  or  l-5th  spoken  of  by  Dr.  Leidy, 
he  would  probably  admit  them  to  be  in- 
ferior to  a  first-class  4-lOth  of  100°.  At  any 
rate  such  is  the  case,  and  it  follows  that 
such  a  4-lOth  can  show  about  everything 
to  be  seen  of  these  Bhizopods.  Li  Leidy's 
work  on  these  forms  there  are  48  plates, 
containing  each  about  25  figures,  as  an 
average,  making  in  all  about  1,200  figures. 
Now  of  these  1,200  there  are  not,  I  think, 
more  than  60  that  are  magnified  1,000 
diameters  and  above,  and  of  these  50,  many 
could  have  been  shown  quite  as  well  with  a 
power  of  500  diamters.  But  a  power  of  500 
diameters  is  obtained  with  the  4-lOth  inch 
objective,  and  not  at  the  sacrifice  of  defini- 
tion to  any  noteworthy  degree.  In  fact  I 
would  not  ask  for  better  definition  than  I 
get  with  the  4-lOth  under  a  1-2  inch  eye- 
piece, and  while  on  this  point  I  may  as  well 
say  that  those  of  you  who  have  had  occasion 
to  read  many  biological  memoirs,  know 
well  that  it  is  a  great  rarity  to  see  a  repre- 
sentation of  an  object  magnified  more  than 
700  diameters,  and  this  power  the  4-lOth 
can  give  with  little  loss  of  definition.  Now 
as  regards  these  Bhizopoda,  I  know,  and 
some  of  you  may  know,  that  there  could 
not  be  a  better  teat  of  the  hypothetical 
conclusion  which  I  am  seeking  to  make 
non-hypothetical.  These  forms  abound 
in  structures  exceeding  difficult  of  definition 
on  account  of  their  extreme  transparency, 
and  in  structures  exceeding  difficult  of  reso- 
lution on .  account  of  transparency  plus 
minuteness.    Nuclei  which  almost  defy  de^ 


194 


THE  AMERICAN 


tection,  they  are  ore  so  transpftrent,  clear  •  nothing  more  of  the  stmctnre  and  nattire  of 


fizpaoHiotis  of  saroode,  most  delicate  psen 
dopodia  mmung  out  into  the  inyisible, 
minute  grannies  which  may  or  may  not 
travel  along  these  psendopodia,  and  are, 
therefore  important  and  worthy  of  carefol 
observation,  crystals  almost  as  minute  and 
characteristic  of  certain  forms,  shells,  some- 
times provided  with  spines  as  fine  as  the 
finest  psendopodia,  and  in  complexity  of 
stmctnre  and  minuteness  of  component 
parts,  or  surface  markings,  rivaling  the  dia- 
toms. These  and  other  features  of  the  Fresh- 
water Rhizopoda  make  them  even  more 
worthy  of  the  application  of  the  highest 
power  objectives  than  are  the  diatoms  them- 
selves. In  fact,  now  that  I  recall  all  that  I 
have  seen  and  read  of  these  wondrous  forms 
I  will  omit  all  consideration  of  the  Flagel- 
lata,  most  flagellie  being  easy  of  definition 
in  comparison  with  the  tips  of  many  psen- 
dopodia. I  may  remark,  however,  that  I 
have  never  yet  faOed  to  detect  a  flagellnm 
where  one  was  to  be  seen,  save  in  Bacterium 
termOj  and  a  very  few  zoospores  of  AlgoSt  and 
this  with  a  4-lOth. 

Consider  AcUnopkn/s  sol  and  AroeRa  vtd- 
gcariSy  two  of  the  commonest  Rhizopods. 
In  one,  the  structure  of  the  nucleus,  in  the 
other,  that  of  the  shell,  has  only  recently 
been  made  out,  by  Hertwig  and  Lesser,  (10) 
in  1874;  yet  these  things  I  have  no  great 
difficulty  in  seeing  with  a  4-lOth.  They 
are  not  as  difficult  as  Pleurosigma  angula- 
turn  in  balsam,  and  there  are  more  difficult 
structures  among  the  Rhizopoda  which  can 
be  well  seen  with  the  4-lOth. 

But  why  multiply  examples?  I  may  as 
well  say  at  once  that  I  have  found  in  my 
studies  of  the  Rhizopoda,  very  little  gain 
over  the  4-lOth  by  the  use  of  the  Tolles* 
l-6th  of  180^,  with  which  I  can  resolve 
Amphipleura  in  short  order. 

But  the  Podura  scale  you  exclaim! 

Dr.  Carpenter  says:  "  That  the  sharp  and 
distinct  bringing  out  of  the  exclamation- 
marks  of  the  Podura  scale,  constitutes  the 
most  valuable  proof  of  the  fitness  of  an  objec- 
tive of  high  power  for  the  purposes  of  scien- 


these  exclamation-marks  can  be  learned  bj 
means  of  any   objective   than  by  a  good 
4-lOth.     This  I   am    prepared    to  demon- 
strate to  any  one  who  cares  to  see  it    And 
now  I  may  just  notice  a  very  simple  dis- 
covery that  I  made  while  studying  Podura, 
and  which  relates  to  the  most  expeditious 
mode  of  correcting  an  objective  for  thickness 
of  cover.    I  found  that  after  the  most  care- 
ful and  tedious  process  of  correction  in  tbe 
ordinary  way,  the  same  result,  or  nearly  the 
same  result,  could  be  easily  and  quickly 
reached    by  this    simple  method.     First, 
get  tolerably  near  correction,  and  then  ton 
the  collar  in  opposite  directions  trntilon 
each  side  of  the  point  of  starting,  which  you 
know  to  be  somewhere  near  correction,  yon 
have  a  point  which  is  certainly  worse  than 
the  starting  point      Then  take  one-half  the 
distance  between  these  two  points  and  the 
thing  is  done.     It  is  much  easier  to  correct 
a  4-lOth  of  100°,  than  a  l-6th  of  180^  so 
much  easier,  in  fact,  that  this  is  a  very 
great  objection  to  the  use  of  a  l-6th.    In 
proof  of  this  I  may  say  that  on  a  certain 
Podura  scale,  when  the  collar  of  my  4-lOth 
is  at  5,  the  markings  are  not  seen  in  anything 
like  a  respectable  manner.     The  same  is 
true  at  9,  the  correction  being,  according  to 
the  above  rule  7,  and  in  faxit  about  6  34. 
7  1-2  being  seen  to  be  worse  than  7,  and 
6  1-2  to  be  better  than  6. 

I  have  now  demonstrated,  so  far  as  time 
will  allow,  that  "  with  a  good  4-lOth  you 
can  see  nearly  everything  that  Sklicro-Bio- 
logy  has  to  show." 

Although  it  is  well  to  **  test  your  theories 
by  your  experience,"  it  is  also  weU  to  test 
your  experience,  which  is  very  limited,  and 
therefore  not  perfectly  conclusive,  by  suck 
theories  as  seem  to  be  well  grounded  in  the 
nature  of  things.  Let  us  see,  therefore,  what 
theory  has  to  say  ooneeniing  this  proposi- 
tion, and,  in  so  doing,  we  may,  in  great 
measure,  ascertain  what  experience  would 
be»  were' it  of  unlimited  amount 

Let  us  turn  again  to  the  Holler  Ptobe- 


tifio  investigation,"  (7).    This  I  admit,  but  j  platte,  for  here  lies  in  part,  the  exphination 
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of  the  fact  that  we  gain  so  little  by  the  use 
of  high  power  objectives. 

It  will  be  remembered  that  the  4-lOth 
clearly  resolves  No.  14.  Now  this  diatom, 
according  to  a  table  given  by  Phin,  (11), 
has  63,000  lines  to  the  inch  and  I  presume 
that  the  number  is,  in  reality,  nearer 
70,000,  since,  according  to  this  same  table, 
Smith  counted  85,000  and  other  observers 
75,000,  Merely  alone  giving  63,000  lines  as 
the  true  number.  Assuming,  then,  that 
70,000  is  correct,  it  becomes  at  once  clear 
how  very  near  to  the  limit  of  micro- 
scopic vision  the  4-lOth  goes.  The  proof 
of  this  lies  in  the  following  quotation 
from  a  very  important  paper  by  Sorby, 
(12),  which  is  based  upon  the  researches 
of  Helmholtz,  who  is  the  personifica- 
tion of  authority  in  these  matters.  Sorby 
writes:  "  Taking  everything  into  considera- 
tion, the  agreement  between  observation 
and  the  theoiy  is  so  close  as  to  make  it  ex- 
tremely probable,  and  to  justify  the  con- 
clusion that  the  normal  limit  of  distinct 
visibility  with  the  most  perfect  microscope 
is  one  half  of  the  wave-length  of  the  light. 
If  so,  we  must  conclude  that,  even  with  the 
very  best  lenses,  except  under  special  con- 
ditions, light  itself  is  of  too  coarse  a  nature 
to  enable  us  to  define  objects  less  than 
l-80,000th  or  l-100,000th  of  an  inch  apart, 
according  as  a  dry  or  an  immersion  lens  is 
used.  We  must  also  conclude  that,  as  fur 
<ix  this  qxtestion  is  concerned,  our  microscopes 
have  already  reached  this  limit,  whatever 
improvements  may  remain  to  be  made  in 
other  respects."  Now  I  have  not  the 
least  doubt  but  that  a  4-lOth  can  be  made 
to  show  80,000  lines  to  the  inch,  if  indeed 
this  be  not  already  the  case,  so  that  we  have 
onlv  to  consider  the  value  of  these  addi- 
tional  20,000  lines  to  Micro-Biology.  That 
they  have  some  value  I  admit.  The  only 
question  is,  how  much? 

Consider  these  facts,  which  no  one  here 
will  dispute.  With  a  power  of  400  diameters 
you  can  see,  other  ihinf/s  heimf  eqtud,  very 
little  more  than  with  200  diameters;  with 
200  very  little  more  than  with  100,  and  so  on 
down,  until  we  reach    the   statement  that 


very  little  more  can  be  seen  with  a  power  of 
2  diametei-s  than  with  the  naked  eye.  But 
with  a  power  of  2  diameters  we  can  see  ob- 
jects twice  as  small  as  those  smallest  objects 
that  are  visible  to  the  unaided  eye,  and  it 
follows  necessarily  that  since  these  objects 
which  can  be  made  out  with  our  l)est  im- 
mersion objectives,  and  which  represent 
the  limits  of  microscopic  vision,  are  not 
twice  as  small  as  those  visible  to  a  good 
4-lOth  unaided  by  accessories,  but  only  one 
and  one-quarter  times  as  small,  extremely 
little  is  gained,  in  microbiology,  by  the  use 
of  such  high  power  objectives,  even  less 
than  is  gained  by  a  pow^er  of  two  diameters 
over  the  naked  eye. 

It  will  be  noticed  that  had  I  placed  the 
limit  of  resolution  possible  to  a  4-lOth  at 
63,000  lines  to  the  inch,  the  lowest  estimate 
of  the  number  upon  the  14th  diatom  of  the 
Probe-platte,  the  argument  would  still  hold 
true,  and  I  consider  that  it  is  as  certain  as 
any  argument  well  can  be. 

But  there  is  another  method  by  which  the 
same  result  is  reached.  In  order  to  discover 
these  additional  20,000  lines,  it  is  necessary 
to  make  use  of  an  illuminating  ray  of  extreme 
obliquity;  and  what  is  the  result?  If  your 
object,  as  is  almost  always  the  case  in  Bio- 
logy, be  somewhat  opaque,  you  have  miser- 
able definition,  so  that  it  is  rare  indeed  that 
the  Biologist  can  use  the  angle  of  illumina- 
tion that  is  necessary  in  order  to  see  those 
objects  which  mark  the  limits  of  vision. 

These  are  the  reasons  why  we  so  seldom 
see,  in  biological  memoirs,  any  indication  of 
the  use  of  a  power  higher  than  500  diameters, 
and  I  need  scarcely  say  that  here  again  the 
combined  experience  of  all  investigators  is 
in  most  perfect  harmony  with  theory. 

Please  suppose  now  that  I  have  made  out 
my  case,  and  that  henceforth  no  biologist 
will  ever  use  an  objective  of  higher  power 
than  a  4-lOth.  What  is  the  loss  and  gain  ? 
And  first  as  to  gain.  Let  us  take  the  most 
common  case,  that  of  the  investigator  who 
seldom  or  never  has  occasion  to  use  a  power 
lower  than  about  100  diameters.  He  need 
never  change  objectives^  but  obtains  all  needed 
varieties  of  amplification  by  simply  chang- 
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ing  eye-pieces.  He  spends  very  little  time  analysis,  just  as  be  gives  Uie  chemist  cer- 
in  oorredifig  his  objective,  on  account  of  tain  objects  for  chemical  analysis,  and  for 
its  extreme  sensitiveness.  He  spends  no  the  same  reason.  I  have  no  need  to  tell  you 
time  in  the  application  and  removal  of  im-  that  ** division  of  labor" is  the  great  secret 
mevBion  fluids^  nor  has  he  any  need  of  those  of  higher  and  more  perfect  life;  theapplioh- 
diabolioal  contrivances,  nccesaoriea.  In  these  tion  of  this  principle  to  biology  is  the  sole 
four  ways  he  saves  a  vast  (mwimt  of  time,  for  thing  for  which  I  plead.  In  order,  however, 
any  manipulator  will  tell  you  that  to  see  the  that  Science  may  obtain  the  full  benefit  of 
utmost  possible  in  any  unknown  object  is  this  principle  we  ought  to  have  one  tiling. 
a  problem  requiring  often  many  days  of  Let  us  have  a  great  national  UniwrsUi/, 
patient  labor,  by  means  of  many  different  wherein   scientists  may  help  one  another, 


powers  and  methods  of  iUummatiou. 

He  saves  money.     His  outfit  ought  not  to 
cost  more  than  $100,  while  that  of  tlie  man- 


and  let  there  be  found  there  a  perfect  lihrcay 
and  professors  of  every  subject  wherein 
man  finds  delight  and  profit,  x'^o^^sso"  ^^ 


ipulator  ought  to  cost,  in  these  days,  at  <  diatoms,  of  rhizopoda,  of  infusoria,  of  birds, 
least  81,500.  For  the  i*eseai'ches  of  Dal- '  and  frogs,  of  fishes  and  snakes,  and  of  all 
linger  and  Drysdale  have  shown  that,  for  *  other  departments  of  research;  and  let  ns 
the  finest  work,  a  l-25th  objective  is  at  times '  have  there  Professors  of  Micro^oopioal  M(Wr 
desirable,  and,  of  course,  the  lower  powers,   iptdtUion,  W.  G.  Lafhah. 

both  inunersion  and  dry.  Then  the  stand'  Notr— In  using  the  words  "biologist" 
ought  to  cost  «300,  and  when  we  come  to '  and  "investigator,"  I  had  in  mind  men  who 
figure  in  all  sorts  of  accessories,  we  see '  propose  to  discover,  or  to  refute,  genenil 
that  $1,500  is  a  low  price  to  put  upon  such  /^,,^^  ,  not  men  who  merely  aim  at  increasing 
an  outfit  as  a  manipulator  ought  to  have.  '  the  number  of  special  facts.  These  wonls 
But  our  investigator  saves  ^-criZ/y  in  work- '  a^e  used,  therefore,  in  a  somewhat  unnsnal 
ing-distance,  and  if  time  would  i>ermit,  I,  manner,  as  is  also  the  case  with  "manipn 


might  go  on  to  show  how  extremely  impor- 
tant is  this  item;  how  the  Germans  have 
employed  with  great  success  the  "hanging 


lator,"  by  which  is  meant  not  simply  one 
who  knows  the  microscope,  its  optical  laws 
and  the  art  of  making  it  do  its  utmost;  bnt 


drop, "not only  in  " life-histories "ofminutei  one  who  knows  also  enough  of  Biolog:^' to 
forms  but  in  quite  diffei-ent  investiga- 1  enable  him  to  make  discoveries;  to  see'/// 
tions;  and  how  often  it  is  needful  to  have'  that  is  to  be  seen  in  any  object  For  ex- 
the  object  immersed  in  so  great  a  quantity  i  ample— Dallinger  and  Drysdale,  supposing 
of  fluid  as  to  make  the  use  of  a  180^  objec- 1  them  to  know  only  enough  of  Biology  to  do 
tive  almost  impossible.  But  I  forbear.  I  the  work  they  have  done,  (and  such  know- 
Those  of  you  who  ave  investigators  will  i^^ige,  if  obtainetl  from  the  biologist  would 
know  without  telling,  and  those  who  are  not, '  require  very  little  effort),  are  manipulators, 
will  continue  to  think  that  a  working-dis-  As  to  whether  such  investigatora  have  any 
tance  of  l-50th  to  l-80th  of  an  inch  is  (.jaim  to  the  name  biologist  is  oi  no  conse- 
enough.  qnence  here.  W.  G.  L. 

Now  as  to  loss.     Our  investigator  cannot  i  •-•-• 

see  some  few  things  that  he  might  have'  —  The  Bhizopo<la (Gr. ,  rhU(t,  root;  jxti'^, 
seen  with  high  iiower  objectives.  This  is  >  foot;  root-footed  animals),  are  mostly  micro- 
all  there  is  of  loss.  scopic   beings,   rarely  just  vi.sible   to   the 

But  there  need  be  no  loss  whatever.  If  I  naked  eye;  though  some  are  sufficiently 
employ  a  shoemaker  when  I  want  shoes,  do  large  to  appear  as  conspicuous  objects. 
I  lose  or  gain  ?  Surely  the  Biologist  when  Their  niinnteuesH  is  amply  conii^ensatinl  h\ 
he  has  rea.Hon  to  think  that  such  labor  would  their  multitude  and  world-wide  distrilm- 
he  rewarded  by  discovery,  can  send  his  ob-  tion;  essentially  aquatic,  they  occur  wherever 
jects  to  a  manipulator  for  thorough  optical  \  there  is  moisture.     Commencing  from  oneV 
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own  doorstep,  they  may  be  found  in  al- 
most every  damp  nook  and  crevice,  savanna 
and  marsh,  pool  and  ditch,  pond  and  lake, 
sea  and  ocean,  and  from  the  greatest  depths 
of  the  latter  to  the  snow  line  of  mountains. 
By  far  the  gi^eater  proportion  are  marine, 
and  their  tiny  shells  enter  abundantly  into 
the  composition  of  the  ocean  mud,  and 
abound  in  the  sands  of  every  ocean  shore. 
Tliey  appear  to  have  l)een  the  first  repre- 
sentatives of  animal  ]ife  on  earth;  and  if 
there  is  any  truth  in  tlie  tlieory  of  evolution, 
they  repi«sent  our  own  remotest  ancestors. 
Having  existetl  for  ages,  their  remains  have 
largely  contributed  to  the  formation  of  the 
marine  .sedimentai*y  rock  —Leidyin  ^^FVesh- 
Wnter  Rhizopods" 


Pelomyxa  Palustris. 

( ContiKued /rottt  Page  171.) 
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rPHERE  are  coses,  however,  in  which  the 
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ectosarc  &eem»  to  be  bounded  by  a  mem- 
brane; such  a  case,  I  think  to  have  found  in 
Pelomvxa,  in  which  the  double  contour  at 
margin  is  plainly  seen  •*  w  phces,  without  the 
use  of  any  reagent. 

But  what  if  this  **  line,*'  which  has  everv 
appearance  of  being  the  optical  expression 
of  a  membrane,  be,  not  a  secretion,  but 
protoplasm  itself  ?  Evidently,  to  call  it  a 
"membrane,"  would  destroy  the  definition 
given,  and  since  we  must  have  some  name 
to  connote  the  attributes  given  as  essential 
to  all  true  membranes,  we  must  seek  an- 
other for  this  object,  which  is  most  certainly 
protoplasmic  and  probably  puro  proto- 
plasm. All  such  objects  I  propose  to  call 
jfseudo-membf rotes,  and  would  thus  dolinc  the 


term.  A  pseudo-membrane  is  a  dense  thin 
layer  of  protoplasm,  enclosing,  partially  or 
wholly,  the  ectosarc  of  amceboid  organisms. 
The  wall  of  the  contractile  vacuole  is  prob- 
ably very  similar  to  the  pseudo-membrane, 
and  I  am  inclined  to  think,  from  some 
words  of  Sachs, — (1)  page  41 — that  there 
are  other  classes  of  objects  which  resemble 
it  very  closely  and  which  cai'eful  compari- 
son might  show  to  be  entitled  to  the  same 
name.  Bnt  as  such  companson  would  re- 
sult either  in  a  change  of  definition  or  in 
nothing,  I  will  refitiin:  the  definition  pre- 
tends to  nothing  more  than  **  good  enough 
for  the  pi-esent." 

It  is  very  difficult  to  prove  the  existence 
in  Pelomyxa  of  a  true  ectosarc,  on  account 
of  the  fact  that  m  almost  every  case,  the 
granules  (tre  ywt  cotifined  to  the  endasarc,  but 
so  completely  fill  the  interior  as  to  leave  no 
hyaline  border  of  measurable  diameter:  in 
fact  no  hyaline  border  can  be  detecte<l,  save 
in  rare  instances,  tliough,  without  doubt,  it 
is  always  everywhere  present.  (The  dia- 
meter of  the  pseudo-membrane  is  far  too 
small  to  be  called  a  "border.") 

I  must  now  notice  a  s{)ecies  of  Pelomyxa 
which  Leidy  (2)  has  described  under  the 
name  of  P.  Villosa.  He  writes:  "In  most 
respects,  the  animal  under  consideration 
accords  with  the  character  assigned  to 
Pelomy.va  palustris  ;  but  in  the  frequent  and 
ahnost  constant  possession  of  a  posterior 
villous  process,  it  best  agrees  with  Amoeba 
viHiisa,  Under  the  circumstances,  I  have 
named  it  Pdonnyxrt  villosa,  and  have  the  im- 
pression that  all  the  forms  may,  through 
later  investigations,  be  proved  to  be  but 
different  stages  of  the  same  species." 

What  is  a  **  villous  process  f" 

The  German  term  for  this  rare  phenome- 
non is  "  Zottenhang,"  which  means  a  tufted 
appendage  similar  in  appearance  to  a  lock 
of  short  hair.  One  of  the  first  to  describe 
it  was  Wallich,  who  thus  writes  conceining 
the  api>earance  in  his  Amoolm  villosa  (3) : 
"One  iM>rtion  of  the  ectosarc  is  densely 
studded  with  minute  papiUa),  which  in  the 
quiescent  state  of  the  Amoeba  are  of  nearly 
uniform  osj^ect  and  size.     Wlien  the  Amoeba 


198 


THE  AMERICAK 


moves,  these  papiliad  or  villi  vary  in  length 
and  now  and  then  several  coalesce  so  as  to 
form  processes  moi'e  nearly  resembling 
ordinary  pseudopodia,  altliougli  still  of 
minute  proportions.  The  villous  patch 
which  occupies  probably  from  l-50th  to 
l-70th  of  the  entire  superficies  api)eai's 
frequently  to  be  employed  as  a  prehensible 
organ. "  It  would  be  impossible  for  me  to 
give  of  these  minute  and  shadowy  objects 
drawings  equal  in  faithfulness  to  those  of 
Leidy,  and  I  therefore  ofier  figures  1  and  2 
as  fair  copies  of  two  of  the  best  representa- 
tions of  P.  viUi)8a  that  Leidy  has  made. 
Both  figures  are  magnified  about  250  dia- 
meters, figure  1  being  hy  reflected,  figure 
2  by  transmitted  light.  In  both  the  villous 
patch  is  at  the  posterior  and  relative  to  the 
direction  of  motion  and  in  fact  this  is  al- 
ways the  case:  wherever  we  find  anything 
like  these  villi,  and  they  occur  in  many  dif- 
ferent species,  we  find  that  the  motion  of 
the  organism  as  a  whole  is  away  fi*om  ihem. 
My  own  experience  accords  best  with  the 
villi  as  represented  in  Fig.  1,  but  the  forms 
vaiy  greatly  in  the  same  individual.  I  sup- 
pose that  I  ought  here  to  attempt  a  defini- 
tion, if  for  no  other  reason  than  that  of 
being  consistent,  but  I  must  admit  my  in- 
ability to  reform  Biology  all  at  once,  and, 
therefore,  may  allow  myself  the  same  free- 
dom ivith  words  that  every  Biologist  takes, 
and  has  always  taken,  regardless  of  precis- 
ion. At  any  i*ate,  these  villi  are,  as  to  com- 
position, pure  i)rotoplasm;  this,  every 
writer  admits,  and  it  is  enough  for  my  pur- 
pose. They  come  and  go  and  change  their 
sha|)e  quite  like  pseudopodia,  and  their  oc- 
currence at  posterior  end  of  body,  together 
Avith  their  prehensile  power  is  of  no  impor- 
tance here.  There  are,  however,  some 
facts  concerning  them,  which  are  of  impor- 
tance as  showing  that  Leidy  was  certainly 
in  eiTor,  in  supposing  that  the  presence  of 
villi  in  his  /'.  viUosn  Avas  proof  of  its  being 
distinct  from  P.  pulnstHs^  and  as  this  is 
the  onlv  evidence  he  offers  it  will  be  suf- 
ficient  to  show  its  weakness.  Greef  (4) 
found  these  villi  in  some  few  examples  of 
P.  Palustris,  and  I  have  mvself  seen  them 


upon  individuals  that  had  been  kept  under 
observation  for  some  horn's,  and  which 
showed  no  trace  of  them  until  towards  tlio 
end  of  their  confinement  under  cover  gloss, 
so  that  the  only  evidence  that  Leidy  can 
offer  is,  that  in  his  expeiience,  villi  are  moti! 
anntnon  than  in  the  examples  met  with  by 
other  observera. 

But  thiu  matter  of  tiie  more  or  less  com- 
mon occuntjnce  of  "organs"  or  Hha]>es 
which  are  not  persistent  but  wliich  disap- 
pear even  while  we  look,  has  long  enough 
hindered  the  progress  of  the  study  of  amoe- 
boid forms,  and  the  sooner  some  defiuik' 
**  plan  of  ivcti(m  "  is  agreetl  upon,  the  better. 
In  regard  to  them  I  would  say  at  least  this 
much :  if  form  n,  ever  has  shape  a-,  (whether 
X  represent  the  whole  organism  or  only  a 
part  thereof,  is  of  no  consequence  if  a:  l>e 
inconstant),  it  is  of  the  same  s^iecies  as 
form  6,  (providing  that  h  sometimes  has  x 
and  is  otherwise  in  agreement  w^ith  «),  re- 
gardless of  the  relative  frequency  of  x  iu 
the  two  forms. 

The  proof  of  this  is  found  in  a  certain 
definition  of  *'  si)ecies,"  which  I  hope  some- 
time to  demonstmte  in  an  **  Essav  on  Classi- 
fication."  The  definition  which  I  hoiw 
some  day  to  see  adopted  is  simple  enougli. 
and  is  as  well  adapted  to  species '  having  uo 
sexual  rei>roduction  as  to  those  more  com- 
plex. It  reads — All  farms  that  ttre  hUer- 
derivnhley  any  one  from  miif  otker^  we  f/ 
the  same  species. 

As  to  these  villi  there  is  one  fact  which 
makes  it  probable  that  thev  mav  occur  ou 
any  amoeboid  organism  w^iatsoever,  under 
certain  conditions,  and  this  is  the  fact  of  their 
mare  m*  less  frequent  occwrence  fm  sjiedes  the 
most  ilistind.  Thus  Greef  found  them  (5)  on 
Amoeba  ter7*icola,  A.  ffracilis  and  (4)  P- 
palfistHSy  Wallich  on  -1.  rtllttsa,  (which  is 
ceitainly  as  distinct  fj*(im  /*.  palustris  a« 
could  be  desired)  and  L<ndy  (2)  on  small 
amuBbte  which  he  suspected  to  be  the  yoimjr 
of  A.  villosa.  All  this  goes  to  show  tliat 
l)erhai)s  these  villi  are  of  uo  importance  as 
si)ecific  marks:  in  this  case  A.  villosa  wouhl 
be  identical  with  A.  prineeps  of  Ehreu- 
berg. 
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I  have  said  that  in  P.  palustris  *W/^e  the  point  is  not  of  great  importance.  What 
granules  are  not  amfined  to  tJte  endosai'c,  but  I  wish  to  determine  is  as  to  the  necessity  of 
so  completely  fill  the  interior  as  to  leave  no ,  the  ectosarc's  being  dear  in  order  to  be 
hyaline  border  of  measurable  diameter. "  i  ectosarc.  In  other  words,  how  ought  we 
The  explanation  of  this  I  would  seek  in  i  to  define  ectosarc? 

these  facts  so  well  stated  by  Leiily  (2).  j  It  is  extremely  probable  that  most  writers 
''  Pelamyxa  villosa  I  have  usually  found  to  have  no  desire  to  know  what  they  mean  by 
be  so  opaque,  except  in  young  specimens,  this  term,  but  it  happens  to  be  of  some  im- 
that  the  different  elements  of  its  interior  poi-tance  to  me  just  now  in  connection  with 
structure    are    undistinguishable    without  the  pseudo-membrane,  and  as  I  am  unable  to 


the  animal  is  submitted  to  considerable 
pressure,  or  it  is  actually  crushed.  In 
habit,  it  is  exceedingly  gluttonous,  and 
it  is  i*emarkable  for  the  manner  in  which  it 
gorges  itself  with  food  and  other  materials 
of  diffei'ent  kinds."  **  Quartz-sand  is  a 
frequent  and  abundant  material  mingled 
with  the  food  and  other  constituents  of  the 
endosarc.  Not  only  fine  but  coai'se  particles 
are  swallowed,  but  they  appear  always  to 
be  directly  in  contact  with  the  granular  and 


find  a  definition,  it  seems  necessary  to  invent 
one. 

'*In  thelobose  Protoplasts,  more  than  in 
any  other  Rhizopods,  the  sarcode  mass  of 
the  bod}'  exhibits  a  tendency  to  differentiate 
an  exterior,  nsmdly  more  consistent  layer  of 
protoplasm,  which,  though  actually  con- 
tinuous with  the  interior,  crdinarily  more 
fluent  protoplasm,  seems  like  an  investing 
membrane,  preventing  the  escape  of  the 
latter.     For  convenience,  the  two  portions  of 


other  matters  of  the  endosarc,  and  not  con-  protoplasm,  differently  related  in  position, 
tained  in  vacuoles  or  water-drops,  as  ordin-  have  been  appropriately  termed  the  endo- 


arily  is  tlie  case  with  most  solid  food.  In 
many  individuals,  the  quartz-sand  has  ap- 
})eared  to  predominate  over  everything  else 
in  the  endosarc,  and  such  specimens  which 
were  literally  bags  of  sand  I  formerly  de- 
scribed as  a  si>)ecies  with  the  name  of  Amvebti 
sabidosa,*^ 

My  experience  has  been  almost  entirely 
with  these  "  bags  of  sand,"  and  therefore  it 


sarc  and  the  ectosarc.  The  ectosarc  appeal's 
as  the  exterior  clem'  protoplasm ;  the  endosarc 
as  the  interior  granular  protoplasm,"  (2). 
In  these  words,  in  which  the  italics  are 
mine,  Leidy  comes  as  near  to  a  definition  as 
is  often  the  case.  With  most  writers,  how- 
ever, the  greater  density  of  ectosarc  is  con- 
sidered essential,  and  certainly  I  know  of 
no  case  where  it  is  more  fluent  than  the 


is,  I  think,  that  I  have  scarcely  ever  been  j  endosarc,  and  in  fact  it  is  usually  an  easy 


able    to  detect  any    deaj*    ectosai'c.      The 
figures  I  have  given  from  Leidy  show  P, 


matter  to  prove  the  gi-eater  fluency  of  endo- 
sarc, or  rather  the  greater  fluency  of  pro- 


palnstris  as  I  have  been  accustomed  to  see  it,  toplasm    tlie    more   nearly    central   is    its 


save  that  the  villi  are   usually  absent.     It 
will  be  noticed  that  in  these  figures  there  is 


location.      Thus  Greef  writes    concerning 
the  more  transparent  examples  of  Pelomyxa 


no  hyaline  border,  except  in  places  here  i  to  the  effect  that  the  vacuoles  of  endosarc 
and  there,  and  this  is  even  more  true  of  |  move  about  more  rapidly  in  the  interior, 
Leidy's  other  figures  save  two.  And  yet  he  i  less  rapidly  as  they  approach  the  outer  hya- 
writes:  **Body  composed  of  a  dear  ectosarc  line  zone,  (4).  But  is  it  essential,  as  Leidy 
with  a  finely  granular  endosm'C."  *'  Animal  j  seems  to  think,  that  the  endosarc  should  be 
nearly  opaque,  appearing  by  transmitted  •  granular,  the  ectosarc  non-granular  ?  Pdo- 
light  brown  or  black  \cilh  hyaline  borde7\**  my:ea  jjfdfislvis^  as  it  seems  to  me,  most  cer- 
lu  my  experience  .this  is  only  true  |  tainly  disproves  this  position.  For  it  is 
of  those  very  rare  individuals  which  |  conceded  by  all  that  the  ectosarc  is  the 
are  comparatively  free  from  ingest/i,  and,  principal  seat  of  motion  of  that  mysterious 
therefore,  more  transparent,  and  this  is ,  i>ower  by  which  tlieso  •*  lowest  forms " 
also    the  experience  of  Greef.      However,  change  their  shape  and  position,  and  when 
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we  Ree  individuals  of  tliifi  siiec^ion  in  their 
modes  of  motion  and  in  structure  identical 
with  other  individuals,  except  in  the  matter 
of  a  **  hyaline  border, "  we  cannot  deny  to  the 
former  the  posse^ssion  of  an  ectosarc,  merely 
l)ecanse  we  cannot  see  it  free  from  grannies 
and  sand-g^ins. 

By  all  it  is  conceded  that  no  one  can 
say  wliere  the  eotosarc  stops,  or  where  the 
eudoHarc  begins,  but  that  the  one  passes  by 
imperceptible  degrees  into  the  other,  and 
this,  in  R})ite  of  the  fact  that  usually  the 
bamultny  oh  nua'kefl  hy  granules  is  distinct 
enough.  It  seems  certain,  thei*efore,  that 
the  ectosarc  is  not  essetdinUy  hyaline.  We 
have  left,  then,  two  attributes,  and  these  I 
would  consider  essential,  so  that  the  defini- 
tion must  read:  When  in  any  continuom 
mass  of  protoplasm  the  density  increase.s 
OS  we  go  from  any  point  in  the  interior  to 
the  nearest  point  of  surface,  the  exterior 
portions  of  the  moss  are  calleil  collectively 
**  ectosarc,"  the  interior  "endosarc." 

We  may  consider  such  a  mass  as  com- 
posed of  concentric  layers,  one  within  the 
other,  and  each  of  infinitesimal  thickness, 
and  we  might  say  that  any  layer  is  ectosarc 
to  the  one  next  within;  bnt  in  practice,  the 
term  ectosarc,  will  always  i*efer  to  a  layer  of 
protoplasm  of  considerable  thickness  investing 
the  endosaro  with  which  it  is  cmUivnmts. 
And  this  brings  us  back  to  the  pseudo>mem- 
brane,  the  definition  of  which  must  now  he 
somewhat  changed  so  as  to  read — any  layer 
of  protoplasm  investing  pai'tially  or  wholly 
a  protoplasmic  mass  with  which  it  is  (Hs- 
oofitintioiis,  as  evidenced  by  its  having  a  dis- 
tinct double  contour.  For  definition  of 
ectosarc  we  would  have — any  layer  of  pro- 
toplasm investing  partially  or  wholly  a  less 
dense  protoplasmic  mass  with  which  it  is 
Cfmtintions. 

It  may  be  objected  that  this  last  is  no  real 
definition,  since  a  definition  is  '*  a  formula 
which  enables  us  to  know  whether  any  ob- 
ject or  jwrtion  of  any  object  whatever,  is  to 
be  called  bv  the  name  or  not.  '*  This  ob- 
jection  is  cei'tainly  valid,  for  the  definition 
given  does  not  inform  us  as  to  each  and 
every  portion  of  the  **  protoplasmic  mass," 


whether  it  1)elongs  to  the  endosarc  or  ecto- 
sarc. Neverthole  <s,  definitions  are  merelv 
means  for  the  securing  of  certain  scientific 
ends,  of  which  the  greatest  is  precision,  and 
by  means  of  this  imperfect  definition,  to- 
gether with  other  foctora  suited  to  each 
species,  all  needful  precision  may  be  ob- 
tained. For  it  is  to  be  noticed  that  the 
definition  leaves  us  in  doubt  in  reganl  to 
nothing,  save  the  line  of  demarcation  be- 
tween ectosarc  and  endosarc,  and  of  tliis  it 
is  impossible  for  it  to  s])eak,  as  the  line  liAs 
no  existence  as  a  constunt  boundary,  bnt 
varies  in  position  with  every  speciea 
Usnally  its  position  is  determined  by  the 
granules  in  interior,  so  that  we  say  **  they 
ai-e  confined  to  the  endosarc,"  and  where 
this  is  not  the  casr ,  we  must  fix  upon  some 
other  mark  by  which  **  precision"  can  be 
secured  as  to  the  particular  sx>ecies  in  hand. 
Thus  in  Pelwni/^ra^  we  niav  sav  that  tli^ 
rncnoles  arc  confined  to  endosarc. 

The  definition  given  may  l>e  best  ei- 
pressed  so  as  to  show  its  nature  in  symbols, 
thus: — The  attributes  connoted  are,  a,  h,  c, 
X — X  rcprcsenting  the  *•  line  of  demarca- 
tion "  whose  position  is  iinknown  in  general. 
but  assignable  in  each  species.  Tlie  de- 
finition mav  be  said  to  contain  a  "vari- 
able,"  and  is,  therefore,  quite  j>eculiar,  so 
much  so,  indeed,  that  I  do  not  rememlxr 
ever  to  have  met  with  such  a  definition 
either  in  works  on  Logic  or  Natural  His- 
torv. 

The  reproduciimi  (f  Pelamyxapahtstris,  ami 
its  relation  to  the  Dttrteinian  theory  of  Etdv- 
tion. 

I  have  said  that  **Pelomyxa  can  be  di- 
vided into  any  numl)er  of  parts,  and  each 
part  lives  and  act«  as  did  the  parent  mass-'* 
I  scarcely  think  this  quite  true.  In  my  ex- 
perience it  has  always  seemed  as  though  a 
portion  of  tlfe  prctoplasm  was  killed  in 
eveiT  act  of  artificial  rcproiluction,  and  the 
parts  killed  seemed  to  be  those  in  immedi- 
ate contact  with  the  knife  or  nee<lle.  Often, 
also,  in  transferring  a  specimen  from  the 
bottl(»  to  the  slide,  it  will  l>e  morc  or  less 
mutilated,  and,  as  a  consequence,  no  doubt 
,  of  sncli  rough  treatment,  dead  protopla«»ni 
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may  nearly  always  be  detected  in  places. 
From  saoli  places  of  mutilated  and  dead 
protoplasm  I  have  often  seen  craep  out 
minute  amasbcBf  wliich  were  without  ti*ace 
of  organization,  having  neither  contractile 
vacuole  nor  nucleus,  and  not  even  differen- 
tiated into  endosarc  and  ectosarc:  mere 
lumps  of  pure  homogeneous  protoplaHm, 
coutaimng  at  most  a  few  granules.  These 
"  amcebae  "  (which  I  may  call  such,  i-ather 
than  invent  a  name),  I  liave  little  doubt 
originated  in  tliis  same  *'  rough  ti-eatmeut,*' 
whereby  portions  of  the  protoplasm  are 
often  killed,  and  wliereby  other  portions  in 
near  contact  with  the  same,  become  separ- 
ated from  the  parent  mass,  and  creep 
away  as  independent  "organisms."  The 
noteworthy  part  of  it,  however,  is  that  in  all 
cases  these  ''amoebie"  soon  die,  nor  is  it 
probable  that  their  death  is  due  to  their 
not  containing  nuclei,  but  rather  to  the 
shockj  which  killed  in  situ  certain  poi-tions  of 
protoplasm  with  which  they  were  originally 
in  contact.  These  facts  show,  I  think,  that 
although  there  exists  in  Pelomyxa  no  such 
interdependence  of  one  part  upon  another 
as  we  are  accustomed  to  see  in  more  com- 
plex organisms,  and  although  a  shock  of 
injuiy  does  not  travel  far  from  its  starting 
point,  yet  there  is  an  easily  reached  limit 
beyond  which  artificial  reproduction  by 
knife  or  needle  cannot  go. 

It  seems  probable  that  at  the  dawn  of  life 
upon  this  glol>e,  when  only  Monera  were  in 
existence,  reproduction  occurred  solely  in 
this  artificial  manner.  In  thoHC  primordial 
times,  when  the  **  conditions  of  life  "  were 
such  as  to  make  unnecessary  any  such 
methods  of  reproduction  as  prevail  at  pre- 
sent,  when  *•  spontaneous  genei*ation"  was 
the  rule,  and  biogenesis  t!ie  exception, 
and  when  inorganic  substances  were  all 
sufficient  as  food,  the  Jiomogeneous  i>roto- 
pla^mic  masses,  which  constitutecl  the  first 
beginnings  of  life,  were  probably  far  larger 
than  any  of  the  Monera  of  the  present  day. 
It  nii^lit  Wx^xv  have  liappenod  that  nx^ks 
ami  Htoues,  falling  into  shallow  waters  from 
the  face  of  overhanging  cliffs,  were  tlie  oc- 
casion, now  and  then,  of  some  such  itfwiuio' 


repnxhtdioH  as  we  now  see  when  small 
**amoBb(B  "  are  produced,  as  in  Pelomyxa, 
by  mutilation  of  a  large  individual.  This  is 
made  more  probable  from  the  &ct  that 
these  **  111% t  organisms  "  must  have  been  far 
less  sensitive  than  Pelomyxa,  so  that  the 
detached  **amcBbR3"  so  produced  would 
have  continued  to  live  on  indefinitely. 
However,  all  this  is  of  no  importance,  since 
such  artificial  multiplication  proceeding 
from  icUhout,  can  scarcely  be  called  a  "  mode 
of  reproduction,"  and  we  may,  therefore, 
say  that  the  *'  first  organisms  "  did  not  re- 
produce themselves. 

Of  the  Monera,  Haeckel  writes:  ** These 
very  simplest  of  all  organisms  yet  known, 
and  which  at  the  same  time,  are  the  simplest 
imaginable  organisms,  are  the  Monera  living 
in  water."  "Simpler  or  more  imperfect 
organisms  we  cannot  possibly  conceive," 
(6).  As  a  just  reply  to  this  I  quote  from 
Huxley:  ^*  The  simplest  form  of  animal  life 
imaginable  would  be  a  ju'otoplasmic  body, 
(lemid  (/  inotUiti/,  maintaining  itself  by  the 
ingestion  of  such  proteinaceous,  fatty,  amy- 
loid and  mineral  mattei-s,  as  might  bo 
brought  into  contact  with  it  by  external 
agencies;  and  increasing  by  simple  exten- 
sion of  its  mass.  Biit  no  animal  of  this 
degi'ce  of  simplicity  is  known  to  exist.  The 
very  1  nimblest  animals  with  which  we  are 
acquainted  exhibit  conti*actility,  and  not 
only  increase  in  size,  but,  as  they  gi*ow, 
divide,  and  thus  undergo  multiplication," 

(7). 

I  conceive  that  the  simplest  possible 
"  mode  of  reproduction,"  is  quite  different 
from  ttiat  of  self-division,  which  Haeckel 
seems  to  think  the  simplest  imaginable,  (as 
it  occura  in  his  Protainceha  primitive^,  and 
that  it  arose  out  of  the  greater  degree  of 
motility  that  gradually  came  to  be  an  im- 
portant factor  in  tlie  life  of  primordial  seas. 
Motion  fi*om  place  to  place  must  have  been 
a  comparatively  late  acquisition,  for  in  this 
we  have,  I  think,  even  in  the  lowest  amw- 
ftfM^  soniethincf  very  similar  to  conscious 
volition;  but  let  us  confine  attention  to 
tliose  motions  which  result  merely  in  change 
of  sha][)e,  and  imagine  a  lump  of  proto* 
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plasm  so  inert  that  long  con  timed  obser-  or  the  water  used  for  that  purpose  was  im- 
vation  is  necessary  in  order  to  detect  any  pure;  but  preparations  which  showed  no 
change  of  shape.  Let  the  motions  gradu*  acid  reaction,  and  which  had  been  carefully 
ally  become  more  vigorous  and  varied,  until  washed  with  the  purest  distilled  water  ob- 
we  have  a  form  which  rapidly  assumes ,  tainable,  when  dry  mounted,  still  showed 
»hapes  the  most  vaiious,  as  is  the  case  with  the  presence  of  moisture.  This  was  then 
isome  amcebte.     In  such  forms  it  often  hap-  accounted  (?)  for  by  the  supposition  that 


pens  that  a  portion  of  the  body  becomes 
ahnost  severed  from  the  rest,  not  in  any 
definite  manner,  as  is  always  the  case  with 
self-division  proper,  which  occurs  in  ac- 
cordance witli  certain  fixed  laws,  but  simx>ly 
as  the  result  of  a  vei-y  strong  tendency  to 
continual  change  of  form.  Now  if  the  lump 
of  protoplasm  be  not  sufiiciently  itulividu- 
idized,  there  will  be  nothing  to  hinder  this 
partial  separation  from  becoming  complete, 
and  so  this  greater  degree  of  motility  will 
result  in  a  mode  of    reproduction.     That 


the  supposed  moisture  was  ideally  conden- 
sation from  the  asphalt  ring  supiK>rting  the 
cover;  I,  therefore,  mounted  some  covers 
perfectly  cleaned  (by  boiling  in  acid,  wash- 
ing in  distilled  water,  and  afterwards  heat- 
ing them  over  a  Bunsen  burner)  on  some 
hard  asphalt  rings;  the  slides  were  heated 
sufiicient  to  cause  the  covers  to  adhere,  and 
when  cold  the  latter  were  concave  (the  in- 
terior of  the  cell  being  nearly  exhausted  of 
air).  These  mounts  (about  a  dozen)  were 
carefully  finished  and  then  left  upon  my 


this  has  actually  been  the  case,  and  in  fact '  table  for  several  months  before  examination, 
the  only  method,  perhaps  for  ages,  by '  Some  of  them  showed  minute  globule  on 
which  reproduction  occurred,  seems  prob-  the  inner  surface  of  the  cover-glass,  others 


able;  that  it  is  of  very  rare  occurrence  now 
is  certain,  and  this  is  perhaps  explicable 
from  the  fact  that  the  amoeboids  now  living 
have  no  small  an  amount  of  individuality, 
as  is  shown  by  their  active  movements  from 
place  to  place  in  search  of  food.  In  fact, 
although  I  have  seen  very  many  amoeboids 
and  a  few  Monei*a,  and  have  often  seen  this 
partial  separation  spoke  of,  and  quite  as 
often  read  accounts  of  the  same   by  other 


minute  radiating  aoioular  crystals,  and  the 
remainder  were  perfectly  clear. 

This  expeiiment  being  far  from  satisfac- 
tory, I  tried  "shellac"  as  follows: — Per- 
forating a  hole  about  \  in.  in  diameter,  in  a 
piece  of  *'  thick  '*  thin  glass,  I  covered  the 
edges  with  the  lac,  and  cemented  two  thin 
covers  to  it,  and  with  a  similar  result  to  the 
previous  experiment.  I  have  also  tried 
paper   cells  saturated  with  **  shellac "  dis- 


observei*s,  I  have  never,  save  in  Pelomyxa,  solved  in  spirit,  or  soaked  in  paraffin  wax, 
observed  any  such  primitive  mode  of  re-  but  in  no  case  were  they  invariably  success- 
production,  nor  have  I  ever  met  with  an  |  ful.  I  have,  therefore,  come  to  the  con- 
account  of  any  such  observations  as  those  \  elusion  that  the  fault  rests  with  the  cover 

itself,  and  confirmatory  to  this  opinion  is 
the  fact  that  the  covers  ou  balsam  (hard- 
ened before  attaching  the  cover)  sometimes 
show  similar  deposits.  A  similar  '*  sweat- 
ing "  almost  invariably  occurs  on  our  ocu- 
lars which  has  often  been  referred  to  an  exu^ 


I  have  now  to  submit.        W.  G.  Lafham. 

To  he  eorUinued. 


"  Dry  Mounts  "  for  the  Microscope. 

BY  F.    KITTON,    HON.    F.R.M.8. 

1HAVE  read  with  much  interest  the  re- 
marks of  my  friend.   Professor  H.  L.  dation  from  the  -  bla^k "  within  the  tube, 
«    .*!_         .V      1         •        _x     1^      !_•    i.  1-   ,  I  but  I  thmk  erroneously. 
Smith,  on  the  above  important  subject;  but  I     j  j,^^^  j^  ^^   poss^ion  a  small  box  of 

alas!  I  am  unable  to  suggest  a  remedy.  thin    covers,    selected    by    tlie   late    Wm. 

The  "damping-off"  of  dry  mounts,  par-  Smith,  author  of  the  "Synopsis  of  British 

ticularlv    of    diatoms,    used  to   be    (some  I^\*!?!»«^e«'"  o^^whiyb  at  least  30  per  cent 

.    "j.  \4i-iAjxxu--^     exhibit  traces  of  oxidation  m  the  form  of 

tweaty.five  years  ago)  attnbnted  to  the  im-  ^.^^^   p.^       Queiy-Would    not    these 

perfect  washing  of  the  diatoms:  either  the  covers  have  shown  the  so-called  **  damping- 
acid  used  in  cleaning  was  not  eliminated,  i  off"  if  used  ? — English  Mechanic. 
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Meetings  of  the  Microscopical  Societies. 

TAITRINQ  the  past  month  two  nolabla 
^  gatheiJngs  of  micioBcoputB  have  m- 
s^mbled,  one  in  Detroit  and  the  other  in 
Boeton.  We  have  in  preparatioti  very  fal] 
reports  of  both  meetinge,  with  c&refnllj  pre- 
tiBred  abstracts  of  the  more  important 
lepers.  Tbeae  reports  are  too  long  to 
tind  room  in  the  present  number,  and  as  we 
Jo  not  care  to  divide  them,  we  shall  pnb- 
iish  them  together  in  oor  next  issoe. 


Wl 


The  Wax  Cell. 

Bgire  a  good  deal  of  itpaoe  this  month 
to  notea  on  the  alleged  (oil-are  of 
I^f.  Smith's  wax  cells.  His  siibstitiit«, 
nhich  we  tried  twenty  jears  ago,  we  do  sot 
iike  as  well  as  the  wax,  as  we  have  found 
tbat  pore  sbelloe  in  oil  its  forms,  is  very 
>pt  to  separate  from  the  glass  after  a  time. 
We  have  carefally  examined  a  number  of 
elid«8  of  the  moniiting  material  of  which 
'ax  forniB  a  part  Some  we  find  spoilt, 
others  ore  good.  It  is  evident  that  the  dew 
in*;  arise  cither  from  the  object  itself  or 
'rom  the  moimting  material.  In  the  case 
oF  BQch  objects  as  polycyHtina  and  diatoms, 
vLich  have  been  exposed  to  low  red  heat,  it 
it  is  onlikely  that  asy  vapors  wonld  ever  be 
givm  off  And  we  have  foiud  slided  of 
these  objeota  both  with  dew  and  free  from 
't-    A  good    deal  probably  depends  apon 


the  quality  of  the  wax,  and  the  processes 
osed  in  bleaching  it  Where  bleached  by 
exposure  to  sunlight  and  water,  and  after- 
wards carefully  melted,  we  believe  no  vapor 
will  be  given  off.  Where  the  wax  has  been 
bleached  by  the  action  of  acids  and  ohlcr- 
ine,  it  is  difflcult  to  tell  jnat  what  changes 
may  occur. 

A  point  which  is  of  importance  in  this 
ootmeotion  is  the  following:  Amongst  the 
directions  tor  mounting  in  wax  cells,  one 
which  has  been  generally  given  and  very 
usnally  followed,  is  to  so(t«n  the  wax  with 
turpentine  at  the  point  where  the  object  is 
to  be  placed.  When  this  has  been  done. 
and  the  cell  closed  immediately,  the  turpen- 
tine is  sure  to  evaporate  and  settle  on  the 
cover.  Itthere  becomes  oxidised  or  OEonized, 
ao  that  it  is  nolongervolatile,  and  it  was  nn- 
doubtedly  this  ozonized  turpentine  which 
resisted  the  high  temperature  alluded  to  by 
Prof.  Smitli. 

We  saw  this  diffionlty  some  years  ago, 
and  instead  of  using  turpentine  to  soften 
the  wax,  we  use  a  copper  wire,  highly 
heated  and  held  near  but  not  in  contact 
with  the  wax. 


A  New  Method  of  Using  the  Bulls-Eye 

Condenser  for  Illumination. 

Many  years  ago  Sir  David  Brewster  sng- 
gested  a  method  of  using  a  hemispheiical 
lens  aa  a  magnifier  in  whicli  the  rays  pro- 
ceeding from  the  object  were  reflected  from 
the  plane  aur&ioe  o(  the  lens  and  transmitted 
;  through  the  latter  in  such  a  direction  that 
the  axis  of  the  pencil  as  it  iasued,  was  at 
right  angles  to  its  direction  as  it  entered. 
In  this  way,  the  magnifying  power  of  the 
lena  was  doubled.  It  is  now  proposed  to 
apply  this  principle  to  the  bnlls-eye  con- 
denser, and  the  light  being  allowed  to  (all 
upon  one  side  of  the  convex  portion  and 
then,  after  suffering  internal  refieotion,  is- 
suing in  highly  convergent  rays  (rom  an- 
other part  o(  the  some  surface  that  it  first 
entered. 

The  application  of  the  principle  is  an  in- 
g^ions  one;  of  its  efBciency  we  are  nnable 
to  speak. 
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The  Editor  of  the  Amkbican  Joubnal  of  Micbo- 
8GOFT  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 

**  Penetration  "—Plus  Some  Other 


Ed.  Am.  Jour,  Microacopy—ln  the  last  issue 
(August)  of  this  journal,  I  read  with  Interest  an 
article  entitled  "  Penetration." 

Mr.  Voroe,  therein,  states  as  follows: 

"Fortunately  for  mlorosoopists,  penetration 
cannot  be  got  rid  of  by  the  opticians,  except  at 
the  expense  of  the  field  of  view.  And  Dr.  Black- 
ham's  beloved  one-inch  still  retains  aome  of  it 
(italics  mine)."  A  little  further  on  I  read—"  for 
the  mere  definition  of  surface  Dr.  Blackham's 
perfect  objective  would  of  course  excel,  etc" 
While  near  the  cloee  of  Mr.  Vorce*s  contribution, 
I  again  read,  "  then  comes  the  opportunity  for 
the  Doctor's  perfect  non-penetrating,  surface- 
defining  objective  to  get  In  Its  best  work." 

In  these  quotations,  If  Mr.  Vorce  means  any- 
thing, It  is  to  assert  that  Dr.  Blackham's  one- 
inch  (of  30°)  Is  a  perfect  objective.  And  result- 
ing from  tWs  very  "  perfection  "  its  field  of  view 
suffers  In  certain  respects— just  what,  Mr.  Vorce 
does  not  say. 

Inasmuch  as  the  area  of  field  of  view  la  prin- 
cipally controlled  by  the  ocular  employed,  the 
inference  becomes  Inevitable  to  me  that  Mr. 
Vorce  refers  toflatneaa  of  field. 

Now  for  the  facts :  The  one-inch  in  question 
was  my  property  before  Dr.  Blackham  ever  saw 
It.  When  received  by  me  ftom  Its  maker  (Mr. 
ToUes),  three  other  objectives  of  lower  angles 
(20°  to  25°)  accompanied  It  I  had  also  In  hand  my 
own,  and  then  much  prized  Inch  of  20°,  also  a 
similar  English  glass  belonghig  to  a  friend.  Dr. 
Blackham's  objective  was  tested  by  me  In  the 
severest  manner,  and  was  compared  carefully 
with  the  glasses  named  above. 

By  reference  to  my  note-book,  I  find  as  fol- 
lows: "  I  see  Nobert's  5th  band  (33,780  lines  to 
the  inch)  *  clear  across  the  field,*  vertically  and 
horizontally;  plate  reversed  at  each  trial,  lines 
plain  when  eye-pieced  up  to  740  diameters." 

From  perfional  experience,  then,  I  judged  the 
inch  In  question  to  be  a  very  superior  glass,  and 
so  informed  Dr.  Blackham.  And  now,  at  this 
date,  without  reference  to  "field  of  view,"  do 
I  assert  Its  superiority  (penetration  Included)  to 
€my  "long  ago"  English  Inch  ever  Imported  to 
this  country. 

Begardlng  the  observation  made  by  Mr.  Vorce 
with  an  English  Inch  made  "  long  ago*'  (italics 


mine),  the  reader  will  at  onoe  see  that  the  obser- 
vations as  related  (L  e^  without  stating  the 
entire  thickness  of  the  object  examined,  nor  by 
way  of  comparisons  presenting  the  work  of 
other  glasses  over  the  same  specUnean)  fail  ot 
denumstraHng  any  point  of  value.  When  Mr 
Voroe  shall  desire  to  compare  with  Dr.  Black- 
ham's  inch  the  work  of  his  "long  ago"  English 
glass,  I  reckon  the  opportunity  will  be  fortli- 
comlng.  I  feel  tolerably  sure  that  Dr.  Black- 
ham will  loan  me  his  objective  at  any  time  for 
such  purpose. 

Experinent.  Let  there  be  three  houseg  suit- 
ably placed,  at  distance  of  (a)  100,  {b)  300,  afid 
(c)  600  yards.  Let  it  be  required,  using  an 
ordinary  field-glass,  to  describe  these  several 
houses  as  accurately  as  the  glass  employed  will 

admit 

Now  should  this  problem  be  presented  to  a 
boy  12  years  of  age,  he  would  probably  (pro- 
vided he  were  not  a  flrst-dass  Idiot)  focus  as  w> 

curately  as  possible  the  several  houses  In  suc- 
cession—for otherwise  he  would  find,  by  sad  ex- 
perience, that  should  he  "  draw  his  bead  "  on  (6). 
then  <a) and  (c)  would  be  affected  with  "dim- 
ness." 

We  will  now  hand  the  boy  a  very  much  su- 
perior glass;  let  him  again  focus  on  (6) ;  quit** 
possibly  he  will  now  report. "  I  can  now  read  a 
sign-board  before  Invisible  on  the  front  of  ih). 
The  rear  of  (6)  Is  sliglitiy  affected  with  "dim- 
ness," while  (a)  and  (c)  are  terribly  affected 
with  said  "dimness."  Nevertheless,  by  separ- 
ately focussing  I  am  now  able  to  tell  you  much 
more  about  either  (a),  (b^,  or  (c). 

Query:  (To  the  readers  of  this  jounial.' 
Which  of  the  two  glasses  used  is  the  bott*^r 

one?. 

Experiment  No.  %  Premishag  that  English 
one-inch  objectives  made  "long  ago"  (I  sup- 
pose at  least  from  6  to  16  years  old'  were  w\ 
endowed  with  aperture  greater  than  atf*.  let  it  N' 
required  with  such  a  ghiss,  working  the  saro^^ 
with  two-inch  ocular,  to  repeat  Mr.  Vorce's  ob- 
servations on  "  a  stained  mount  of  utricularia," 
noting  the  results  obtained. 

b).    Now  examine  same  object  with  a  wi<lp- 
angled  American  two-Inch  objective,  having 
conditions  of  field  equal  to  the  "  long  ago 
glass,  employing,  however,  the  one-inch  ocular, 
thus  equalizing  the  ampUflcatiooa.   Again  no&f 

results 

(c).  Now  repeat  the  foregoing  observatiouN 
using  on  the  "  long  ago "  objective  the  loch 
ocular,  and  on  the  American  glass  the  one-halt 
Inch  eye-piece.   Note  resulte  onoe  more. 

id).  Repeat  again  slmUar  to  (c>-tiie  English 
glass  to  take  the  one-half  inch  ocular,  the 
American  the  ono-tourth.   Note  results  again. 
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I  will  be  very  grateful,  not  only  to  Mr.  Voroe, 
but  to  any  of  my  readers  who  will  take  the 
trouble  {^  to  try  this  interesting  experiment. 
I  have  made  many  such,  indeed  scores  of  times. 
Inevitably  my  experience  has  shown : 

First :  That  (a)  and  (b)  demongtraie,  I  may  say 
instantly,  the  superiority  of  the  American  wide- 
apertured  two-inch  over  the  inch  as  to  any 
points  of  superiority  claimed  by  Mr.  Yoroe  in 
behalf  of  his  English  objective. 

Second :  By  higher  eye-piecing,  as  per  (c)  and 
{d),  the  higher  the  ocular  the  more  apparent  be- 
oon]RS  the  superiority,  of  the  American  glass. 
Besulting  that  when  the  latter  is  fitted  to  the 
4th  ocular,  details  of  structure  may  often  be 
.seen  which  cannot  be  displayed  at  all  by  any 
''  long  ago  "  one-inch  extant. 

Note.  The  reader  is  here  reminded  that  the 
trfjrking^istance  of  the  two-inch  objective  will 
U*  (approximately)  double  that  of  the  inch  glass. 
Consequently  the  former  will  exhibit  the  greater 
^i-called  "penetration."    Make  a  note  of  that! 

If  Mr.  Yoroe  will  kindly  make  the  above  ex- 
periments, I  can  in  advance  assure  him  that  he 
\%ill  no  longer  "  long  to  possess  that  objective," 
vrhich,  according  to  "  Dr.  Blackham,  is  so  faulty." 

Memorandum— for  the  reader:  .In  this  con- 
nection I  quote  from  an  article  of  mine  originall}' 
published  in  this  journal  for  August,  1877.  Be- 
f*»ring  to  the  work  of  inch  objectives  of  wide 
apertures,  I  said  as  follows : 

Suppose,  for  instance,  I  am  making  prepara- 
tions, say  of  malignant  growths  (notice  that  this 
is  not  a  diatom),  *  *  I  should,  ftom  the  high- 
angled  class  of  objectives,  select  the  above- 
named  inch  of  45<^.    Why? 

First :  Because  it  has  large  working  distance, 
which  is  not  affected  by  high  eye-piecing,  etc., 
•  to. 

Second:  Because  this  inch  will  show  me  struc- 
ture up  to  30,000  (I  subsequently  claimed  40,000) 
Inu'H  to  the  inch,  etc.,  etc 

Third:  Because  of  all  glasses  I  have  ever 
handled  I  can  get  the  most  work  (I  have  in 
hand)  out  of  it.  For  instance,  its  large  reach 
(the  so-called  "penetration")  enables  me  to 
frxnis  through  the  different  planes  of  the  object, 
while  the  entire  specimen  remains  fairly  in 
now.  I  am  further  enabled  to  search  through 
my  mount  with  the  least  danger  of  allowing  im- 
portant structural  elements  to  escape  my  at- 
tention—an important  item. 

Want  of  time  and  space  forbids  comment. 

Begarding  "  mere  definition  of  surface,"  allow 
nie  to  say  that  this  is  par  exceUence  the  legiti- 
mate as  well  as  the  safest  field  for  microscope 
nn'fMtigations  of  an  advanced  nature  over  ob- 
j^-cts  more  or  less  opaque.  Mr.  Yoree  very 
properly  askSi  **  How  much  of  the  total  of  ml« 


croecopical  work  is  of  that  character  7  "  and  our 
microsoopists  may  well  ponder  over  this  im- 
portant and  suggestive  interrogatory.  We  all 
know  too  well  that  precious  little  work  of  this 
character  has  thus  far  been  accomplished.  And 
why? 

I  answer  in  manner  following :  All  attempts 
to  illuminate  objects  by  reflected  light  under 
high  amplifications  had  signally  failed,  until 
about  five  years  ago,  when  Mr.  Geo.  W.  More- 
house, of  Wayland,  N.  Y.,  made  the  important 
discovery  of  the  conjoint  use  of  the  vertical 
illuminator  with  American  immereion  objectives 
of  wide  balsam  apertures.  By  way  of  demon- 
stration, Mr.  Morehouse  exhibited  the  podura 
scale  under  amplifications  of  4,000  diameters,  as 
well  as  other  objects. 

Shortly  afterwards  another  "microscopical 
showman,"  in  like  manner,  resolved  the  Nobert 
19th  band,  as  also  the  Amphipleura  pellucida. 
(Not«:  See  last  issue  of  this  journal,  page  175  !) 

Thus  it  appears  that  until  five  years  ago  there 
were  no  known  means  of  working  high  powers 
with  reflected  light,  and  when  we  remember  that 
the  vertical  illuminator  proved  to  be  a  difficult 
instrument  in  the  hands  of  one  not  expert  either 
in  its  use  or  that  of  the  wide  apertured  ob- 
jectives—that prolMibly  50  per  cent,  of  those 
who  have  made  the  attempt  liave  failed  to  use 
it  successfully— the  reasons  become  apparent 
why  so  little  has  been  accomplished  in  this  di- 
rection. 

I  have  said  this  is  a  natural  field  of  microscope 
investigation— we  thus  see  things  through  the 
microscope  as  we  see  them  day  after  day  with 
the  naked  eye,  namely :  by  light  refiected  from 
the  surface.  It  often  thus  occurs  that  such  eye- 
examinations  of  the  siurface  suggests  the  pro- 
priety of  dissecting  the  object  into  smaller  and 
smaller  parts,  so  that  the  object  may  be  farther 
inspected  in  detail.  The  same  holds  good  when 
it  is  under  the  objective  and  vertically  illumi- 
nated. 

Don't  fail  to  note  this  point :  The  wider  the 
balsam  aperture  of  the  immersion  objective  the 
better  its  conjoint  work  with  the  vertical  illu- 
minator. Here  we  have  additional  evidence  of 
the  value  of  wide  apertures. 

Bight  here,  again,  I  would  be  greatly  pleased 
if  my  readers,  including  my  friend  Yoroe,  would 
examine  some  presumably  well-known  object 
by  the  aid  of  widest  apertured  objectives  and 
vertical  illuminator.  If  human  blood  be  selected 
as  the  object,  and  perchance  nuclei  are  seen,  it 
will  be  well  for  the  present  not  to  say  anything 
about  it,  lest  you  be  sit  down  upon  as  a  "  late 
wide-angled  histologist." 

Under  the  vertical  illuminator  the  dry  valves 
of  t^e  S.  gemma  smxender  their  true  structure. 
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Look  for  yourself,  and  (probably  for  the  first 
time)  learn  that  these  shells  are  enveloped  In  an 
exceedingly  thin  membrane,  which,  in  most 
cases,  is  ruptured,  or  torn  from  certain  portlcMis 
of  the  shell,  and  that  it  is  only  through  the 
opening  thus  formed  that  the  underlying 
"  markings  "  are  truly  seen.  Finally  try  ihe 
same  valve  by  transmitted  light  and  see  what 
a  miserably  false  show  accompanies  the  change 
of  illumination. 

[Note— to  the  reader:  The  vertical  illumin- 
ator, of  all  instrument,  deals  with  surfiEuaes, 
and  reduces  the  so-called  "  penetration  "  to  its 
very  {ultimate)  minimum— I  like  it!) 

On  the  principle  of  '*  killing  two  birds  with 
one  stone,"  Mr.  Yoroe  whales  me  over  Dr.  Black- 
ham's  shoulders.  "The  repeated  implication" 
seems  to  distress  him  more  than  the  old  time 
"plus  180°,"  which  latter  nearly  caused  the 
death  of  one  or  two  I  wot  of— they  both  re- 
covered after  a  restless  fever— for  which  re- 
covery let  us  be  duly  thankful ! 

In  a  lecture  of  mine  before  the  Dunkirk  Mi- 
croscopical Society,  on  the  eve.  of  Oct  Slst,  1876, 
and  subsequently  published  in  this  Journal,  I 
affirmed  "that  most  of  the  work  in  histology 
and  pathology  done  with  the  so-called '  worldng 
lenses  of  narrow  angle'  would  require  further 
attention,  and  witn  wide-angled  objectives, 
which  recent  advances  of  the  optician  had  put 
at  our  conmiand."  And  I  further  said  "this 
revisory  work  \snowinprogres8" 

Many  of  my  readers  will  remember  that  £  was 
taken  to  task  for  these  statements  by  Mr.  R. 
Hitchcock,  that  a  long  controversy  followed, 
Mr.  H.  finally  granting  (see  past  files  of  this 
journal)  substantially  tiiat  I  was  not  so  far  in 
error  after  alL   I  quote  from  memory. 

The  flist  portion  of  my  statement  before  the 
Dunkirk  Society  was  founded  on  my  knowledge 
of  histological  work  at  that  date  in  progress  in 
the  hands  of  Gohnhehn  (1867—1872) ;  Beale  (1868) ; 
Strieker  (1872) ;  and  others.  All  of  whom  had 
abandoned  medium  power  lenses  of  low  angles 
in  fkvor  of  later  high-power  glasses  of  more  ex- 
tended apertures,  such  as  l-d2nds  of  Powell  & 
Lealand,  the  l-60ths  of  Messrs.  P.  A  L.  Smith  A 
Beck,  including  the  later  and  much  improved 
and  extended  apertures  of  Hartnack. 

Well,  let  us  see  what  was  then  being  done.  I 
quote  from  Strieker  (Manual  of  Histology,  1872) 
as  follows : 

"  The  advances  that  have  been  made  on  our 
knowledge  of  cells  and  of  the  finer  structures  of 
nerve  fibres,  are  the  result  of  researches  under- 
taken with  the  admirable  instruments  that  have 
been  recently  oonstructed.    (Italics  mine.  J.  E.  S.) 

"  In  the  present  condition  of  our  instrumental 
means  of  research,  it  appears  advantageous  to 


commence  histological  studies  by  means  of 
general  topographical  examinations  of  the 
tissues  with  lenses  of  low  powers,  then  to  pro- 
ceed to  the  examination  of  specimens  *  *  with 
lenses  of  moderate  powers,  applying  th*' 
stronger  [i.  e^  higher  powers.  J.  £.  S.]  only  h.< 
a  means  of  control  for  the  penetrating  power  of 
the  weaker  ones,  and  finally  to  proceed  to  tb<> 
examinaticm  of  fresh  tissues  with  the  beet  meaii» 
at  our  command. 

"  The  value  of  these  [I'eoent  J.  £.  &]  high 
powers  is  strikingly  Illustrated  by  the  iiivi^bti- 
gations  on  the  living  cornea  oonducteck  by 
Beckiinghausen  and  Kulne." 

Here,  then,  is  my  authority  for  the  first  por- 
tion of  my  statement.  Likewise  for  adding  (2dc1) 
that "  this  re%dsory  work  is  now  in  progress." 

Curiously  enough.  It  remains  for  Mr.  Voroe  in 
the  year  of  grace,  1880,  to  ask  "  what  amount  of 
work  has  been  done  over  with  wide-anglnl 
glasses,  etc.,"  accompanying  his  interrogatory 
with  an  unbecoming  fling  at  the  "  late  'wide- 
angled  histologists,"  and  thus  marring  thesyiu- 
metry  of  his  otherwise  courteous  and  gentlt^ 
manly  paper. 

Let  Mr.  Yorce  read  a  few  of  the  older  authoi^ 
By  comparing  the  same  with  Klein's  recent 
Atlas  of  His1x>logy,  he  will  arrive  at  a  better 
acquaintance,  not  only  of  the  older,  but  of  th»> 
"  late  wide-angled  histologists  I " 

But  to  return.  I  did  make  at  DunUrk-«fid 
lost  no  cliance  to  publicly  state,  there  and  ek^"- 
where— a  conviction  which  an  experience  of  ten 
hours  of  hard  work  daily  and  for  months  onr 
the  tube  had  forced  upon  me,  namely,  that  a 
ToUes'  1-lOth  of  aperture  of  180^  would  exc«l 
"  for  any  and  all  work,"  any  low-angled  lens  at 
that  date  extant,  "  be  the  same  a  l-5th  or  a 
ISOth." 

This  assertion,  be  it  known,  was  strictly 
original  with  me,  and  was  based  upon  my  oim 
personal  experience  and  ob&ervatum.  The  re- 
sponsibility thereof  rests  with  me.  To  this  day 
I  have  never  retracted  one  syllable  of  it  I  am 
proud  to  have  been,  its  author.     It  was  the 

DEATH-KMEUJ  of  the  l-60ths  I !  I 

Lest  I  appear  ungrateful,  I  beg  here  to  di- 
gress so  fiir  as  to  gratefully  aolcnowledge  ttie 
hearty  and  effectual  support  received  from  Dr. 
Blackham,  of  Dunkirk,  N.  Y. 

In  conclusion,  I  respectfully  call  on  Mr.  Vorce 
to  state  d^ite^t^  giving  names  and  dates,  re- 
garding the  wild  enots, "  promulgated  bv  some 
of  the  late  wide-angled  nistolo^ts."  '"lac^k 
this  for  information,  and  not  for  omtroversial 
purposes.  A  sweeping  statement  of  this  char- 
acter ought  not  to  be  made  unless  its  author  is 
prepared  to  produce  his  authorities  (oad  good 
ones  at  that)  when  courteouslv  requesttxi. 

J.Edwabds  Sboth. 

CUvetand  Ham.  Hoap,  OoUegt^  August,  1680. 
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The  Wax  Cell. 

Ed,  Am,  Jour,  Jficroacopy^-All  microBOop- 
ists  are  sure  to  be  intereeted  in,  and  to  give 
lull  weight  to,  anything  which  Prof.  H.  L. 
Smith  wiitee  about  microecopical  pi-eparatione, 
but  I  am  sorry  that  he  has  felt  obliged  to  con- 
demn his  own  wax  cell;  for  my  ezperlenoe  has 
been  decidedly  favorable  to  it,  and  I  should  not 
like  to  see  it  entirely  abandoned.  1  therefore  beg 
leave  to  express  my  dissent  from  the  fallacious 
lo^c  of  Prof.  Smith's  note  published  in  your 
journal  for  August,  (p.  173). 

His  sole  ground  for  condemnation  of  the  wax 
evil  seems  to  be  that  a  dew-like  condensaftlon 
appears  on  the  cover-glass  of  this  cell  when 
u.s<!d  for  dry  objects.  Now  if  this  were  a  defect 
dhjooverable  exclusively  in  wax  cells,  it  might 
be  fair  to  infer  that  the  cause  was  in  the  wax; 
but,  according  to  Prof.  Smith's  own  testimony, 
&nd  according  also,  I  think,  to  very  general  ex- 
perience, this  troublesome  formation  is  met 
with  more  or  less  in  cells  of  all  kinds,  and  is 
not  worse  in  wax  cells  than  in  most  others.  1 
believe  it  is  the  exception  to  find  cells  entirely 
free  from  it  amongst  the  slides  of  opaque 
objects  usually  purchased  of  the  opticians. 
Prof.  Smith  is,  therefore,  not  justified  in  sing- 
ling out  the  wax  cell  for  denunciation  unless 
be  has  other  reasons  for  it  than  those  he  has 
given.  Indeed,  he  answers  his  own  logic  by  ad- 
mitting that  the  fault  is  not  peculiar  to  wax 
celbs  and  that  the  kind  of  cement  used  has 
probably  somethhig  to  do  with  it,  as  well  as 
lack  of  carefuln*)ss  in  the  process  of  prepara- 
tion. In  these  last  suggestions  I  think  he  has 
hit  the  true  causes.  Possibly  the  trouble  may 
be.caused  in  some  cases  by  emanations  from  the 
sheet  wax  employed,  but  my  experience  goes  to 
prove  that  this  misty  condensation  on  the  oover- 
glaBs  \s  mainly  due  to  the  too  free  use  of  cements 
containing  resinous  or  oily  solvents,  like  turpen- 
tine or  benzole,  and  I  Imagine  that  chemical 
analysis  would  show  that  the  so-called  "dew," 
is,  in  meet  cases,  resin  or  oil,  though  sometimes 
it  nmy  arise  from  the  specimen  itself,  if  tliat  is 
not  thoroughly  dry  when  put  into  the  cell,  and 
in  some  cases  it  is  probably  actually  a  re-crys- 
talization  of  chemical  constituents  of  the  cements 
employed,  as  Prof.  Smith  suggests.  But  I  find 
that  when  I  employ  only  a  cement  composed  of 
shellac  dissolved  in  alcohol  (as  I  usually  do), 
und  am  careful  to  allow  plenty  of  time  for  the 
completion  of  each  step  in  the  operation  of  | 
mounting,  and  not  to  use  more  cement  than  Is 
necessary,  I  am  not  troubled  by  the  appearance 
of  this  "dew,"  if  the  specimen  itself  Is  thoroughly 
dry  before  being  enclosed.  When  a  disc  of 
sheet-wax  la  centered  upon  the  slide,  and  a  bard 
rubber  ring  is  laid  upon  this,  and  the  whole  is 


fixed  by  warming,  I  cannot  conceive  of  a  cell 
for  opaque  objects  more  free  from  possible 
vapors  and  condensations.  Therefore,  notwith- 
standing Prof.  Smith's  frank  condemnation  of 
his  own  wax  cell,  1  am  still  of  the  opinion  that 
he  has  invented  the  best  cell  for  dry  objects 
that  has  ever  been  used.  C.  F.  Cox. 

New  York.  August,  90. 18fl0. 
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Prof.  Smith  and  his  Wax  Cell. 

Ed,  Am,  Jour,  MicroBOopy,—!  am  moved 
to  sympathy  by  the  lamentation  of  Prof. 
Smith  in  your  last  number.  I  have  experi- 
enced all  the  trouble  of  mist  on  the  cover  of 
dry  mounts,  yet  I  think  the  wax  cell  has  a  value, 
and  should  not  be  hastily  rejected.  I  have  some 
of  Cole's  dry  slides  which  are  expensive,  with 
the  cell  of  elastic  rubber  covered  with  white 
zinc  cement,  which  in  a  very  short  time  requii'ed 
to  be  uncovered  and  the  mist  gotten  ridden  of. 
Part  of  the  trouble  with  the  wax  cell  is,  that  the 
cell  is  used  with  asphalt  or  zinc  cement,  which 
evaporates  the  turpentine  and  condenses  it  in 
the  cell.  Then  again  the  wax  cell  is  used  as 
soon  as  made,  and  evaporation  is  again  to  be 
contended  with.  I  have  found  no  trouble  since 
covering  the  whole  cell  with  a  thin  film  of  shel- 
lac, and  using  shellac  to  fix  the  cover,  provided 
the  day  w<is  a  dry  one,  and  the  cover  is  held  for  a 
moment  over  the  lamp  flame.  Opaque  objects 
require  as  much  as  any  other  objects,  the 
greatest  care  in  order  to  get  rid  of  moisture,  for 
if  a  particle  of  moisture  Is  enclosed  it  will  got 
on  the  cover.  Mr.  G.  C.  Merriman's  suggestion 
given  in  this  journal  last  year  is  alsp  of  value, 
theoretically,  and  it  may  be  practically,  if  it  can 
be  done.  He  leaves  a  small  opening,  so  that 
moisture  may  get  out.  My  practical  difficulty 
is,  that  I  can't  finish  the  cell  without  running 
the  cement  in  and  filling  up  the  opening.  It 
certainly  would  be  practical  if  he  would  tell  us 
how  he  avoids  this.  J.  F.  SUDHAU. 

Columbus.  Ohio. 


■♦-•- 


Blood  Oorpuaclea  in  Hedical  Jurispm- 

dence. 

Ed,  Am.  Jour,  Micro8copy—1  have  recently 
been  engaged  in  the  study  of  micrometrlc  meas- 
urements In  relation  to  Medical  Jurisprudence. 
Naturally,  my  own  ob6er\'atlon8  and  measure- 
ments, have  led  me  to  a  decided  opinion  as  to  the 
ability  of  microscopists  to  identify  human  blood. 
Now  an  opinion,  unless  it  be  arrived  at  after 
some  new  and  indisputable  fhahion,  is  not  what 
Is  most  needed  for  the  furthering  of  a  final  de- 
cision of  this  qwBstio  redata,  there  being  already 
competent  and  able  men  arranged  on  both  sides, 
but  It  seems  to  me,  that  there  is  a  more  certain 
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and  accurate  nuuiner  of  arrivini;  at  a  final  con- 
clusion rtigardlnfi:  the  matter,  than  any  1  have 
yet  seen  approached.  It  is  a  fact,  that  a  numk)er 
of  experts  are  ready  to  back  their  opinion  with 
an  oath  as  to  the  identity  of  a  blood  stain  with 
human  blood.  Notably  is  this  true  of  Dr.  Bich- 
ardson,  (Joseph  G.),  Dr.  Piper,  of  Chicago,  and 
Mr.  Hyde,  of  San  Francisco.  Now  I  will  pro- 
pose to  one  of  them,  say  Dr.  Kichardson,  the 
following  test.  I  will  submit  to  him,  enclosed 
in  marked  envelopes,  five  specimens  of  blood- 
stain, one  or  more  of  them  from  a  healthy  man, 
at  the  same  time  I  will  send  a  sealed  letter  to 
the  editor  of  this  Journal,  (or  any  person  well 
known  to  be  interested  in  microscopy),  con- 
taining memoranda  of  the  specimens,  as  to  the 
kind  of  blood  contained  in  each,  this  letter  to  be 
kept  until  the  result  of  his  examination  shall 
have  been  communicated. 

I  need  scarcely  say  that  a  successful  Identi- 
flcation,  *under  the  circumstances  indicated 
above,  will  go  much  further  towards  settling 
this  mooted  point,  and  establishing  the  ability' 
of  the  expert,  than  any  number  of  assertions 
and  well  written  articles  could  do.  On  the  other 
hand,  if  he  fkils,  it  is  certainly  much  better  that 
incapacity  on  this  point  should  be  recognized, 
and  another  source  of  contradlctoiy  evidence. 
fK)ssibly  unjust  suspicion  and  punishment, 
should  be  eliminated.  I  think  most  will  agree 
with  me  that  the  above  is  a  fair  test,  and  a  far 
more  rational  method  than  in  endeavoring  to 
settle  the  point  in  a  case  where  life  is  involved, 
and  no  sealed  envelope  afterwards  obtainable  to 
determine  who  is  right  Of  course  I  am  ready 
to  alter  the  particulars  of  the  test  in  any  reason- 
able way  the  expert  may  suggest.  What  say 
you  Dr.  Kichai'dson? 

RiOHABD  H.  Lehmok,  M  J). 

Castle  Craig.  Va.,  Aug.  30. 1880. 


T&AVSAOnONS   OF  800IBTIB8. 

NoTB. — It  win  afford  us  great  pleasure  to  publish  notes  of 
the  Transactions  of  any  of  our  Microscopical  Societies.  The 
limited  space  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  We  wish  it 
also  to  be  distinctly  understood  that  these  reports  are  pub- 
lished as  received  from  the  Secretaries  of  the  different  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  responsible 
for  any  statements  contained  therein. 


Tlie  BUdo^Mtl  aad  MiercM«oplcal  8«€tlim 
a€ttk»  Academy  of  Satwral  Scicaces,  Pliila- 
delplOa— .A  lUted  meeting  of  the  Beotion  wm 
held  Monday  eTening,  Sept.  6th,  Director  Dr.  Oarl 
Sailer  in  the  chair. 

It  being  the  first  meeting  after  the  gammer  Tioa- 
tlon  the  time  wae  ■pent  in  relating  the  work  done 
by  members  rfnce  the  last  meeting. 

Mr.  Edward  Potte  gave  a  detailed  acoonnt  in  a 
paper  of  some  length,  of  the  Tarions  life-formi  to 


be  foond  at  Atlantic  City,  especially  since  the 
breakwater  wis  bnUt.  fie  referred  parttenlarly  to 
the  Hydroaoa  and  Polyaoa.  He  bad  been  able  to 
gather  many  beantifal  specimens  whidi  had  foond 
a  home  upon  the  stones  of  the  pier  recently  oon- 
■tmcted.  We  seem  to  hare  borrowed  from  New 
Bnglind  many  of  the  attractions  of  its  rocky  coest. 
Dr.  Seller  gare  an  account  of  the  doings  of  the 
American  Microscopical  Bodety  at  Detroit,  and  of 
the  Ificroscopieal  Section  of  the  A.  A.  A.  8.,  at  Bos- 
ton. A  committee  WM  appointed  to  anaage  for  the 
annnal  exhibition  in  October. 


The  Mlcroeeoptcal  Booletp^  of  Cai 

v.  T.,  wu  organized  in  Jnne,  with  the  foUowiog 
oflElcers:  President,  Dr.  N.  T.  Gluke ;  Vice  Presi- 
dent, Dr.  8.  Howtrd ;  Secretary,  Prof.  John  H. 
Ghurk;  Treasnrer,  Dr.  John  H.  Jewett.  Meet- 
ings are  held  each  month.  At  the  Jnly  meet- 
ing the  President  read  an  ehiborate  paper  on 
**  Polarized  Ught."  He  illnstrated  the  snbject  folly 
by  diagrams  and  experiments,  going  OTpr  the  light 
wave  experiments  of  Tyndall,  with  tnrmallne  cryi- 
tals.  The  oonstmotion  of  varloos  polsrizing  ap- 
paratus WIS  entered  into  at  length. 

At  the  Angnst  meeting  a  paper  wu  read  by  Prof: 
John  Olark.  on  *  *  The  Hydra.*  There  was  a  nnmber 
of  these  polyps  in  zoophlte  troughs  under  Tariom 
microBOopes,  and  the  Professor  farther  illnstrated 
his  psper  by  a  series  of  silhonette  drawings  or  tnoi- 
parendes,  which  were  shown  against  a  bright  light 
The  fifteen  members  present  were  mnch  interested 
and  pleased.  The  msh  of  doctors  to  the  neighbor- 
ing ponds  the  next  day,  wis  a  sooroe  of  wonder  to 
the  small  boys  who  were  trog  banting.  The  slimy 
sides  and  ends  of  lily-pads  and  saglttaria,  were  in 
great  demand,  mnch  to  the  disgnst  of  the  fsmlnioe 
hoaseholds,  who  warily  watched  the  water  pitchers 
and  tomblers.  We  hope  to  publish  regulariy  the 
proceedings  of  this  lire  sodety. 


Illtiiols  Mtmtm  Mteroeeopleol  floelety. At  the 

May  meeting  of  the  Trustees  of  the  lUinofs  State 
Microscopical  Sodety,  a  section  in  Histology  was 
organized  for  work  during  the  summer  yacation. 

The  initial  meetbig  was  held  May  SI,  at  whIdi 
Dr.  Lester  Ourtis  was  chosen  Preddsnt,  and  Dr. 
Frederick  W.  Mercer  Secretary.  Meetings  the 
third  Thursday  of  each  month. 


•  9  • 


SZOHANaXS. 

Will  some  reader  of  this  Jooma]  send  me  one  or 
two  nndried  specimens  of  Bidens  BeekU  Torr.  ?  I 
will  return  the  postage  and  pay  the  collector  for  hit 
trouble.  If  he  desires.  Dr.  Alfred  0.  Stokes,  Tren- 
ton, N.  J. 

In  whole  or  part  exchange  for  an  obieetiTe.  about 
l-eth,  I  offor  11  Tols.,  unbound,  of  "The  Nation." 
1871,  and  Jul/  1872,  Dec  1876.  Bar.  F.  Hud, 
Laingsburg,  Mich. 
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TWO  days  aail  on 
Lake  Erie  in  the 
gnmrner  months 
is  an  event  to  be 
appxeciated  by 
any  reasonable 
being  not  subject 
to  the  nsnally 
transient  com- 
plaint accom- 
panying voyages 
by  water.  The 
little  party  of 
nicroscopists  vho  left  Ba£Q»lo  Saturday 
eveuing,  Ang.  14th»  to  attend  the  Detroit 
veetingy  while  they  regretted  the  inability 
of  many  of  their  eastern  brethren  to  ac- 
company them  by  lake,  assure  them  thiey 
nuased  a  very  enjoyable  trip.  Space  was 
jumilulated — time  was  not  lost — for  on  the 
fine  steamer  the  evenings  were  occupied 
Vith  the  microscope,  the  sea  calmly  ac- 
quiescing, and  the  daylight  in  very  pro- 
St^le  social  intef  cotirae  yii\\L  the  pleasant 

^fimlj  fome4  »f»pc^ftt^  Pt  *^®  voyage.  In 
^ct,  Detroit,  that  most  beautiful  Cit^  of  the 
Btnits,  was  at  the  gunwale  almost  before 


we  had  realised  that  the  Queen  City  of  the 
Lakes  was  some  three  hundred  miles  aster|i. 
If  the  members  of  the  society  coul4  be  in- 
duced at  future  meetings  to  travel  in  parties, 
so  far  as  practicable,  the  pleasure  of  the 
meetings  would  be  greatly  enhanced,  as  to 
many  the  social  acquaintances  found,  and 
the  little  coteries  and  conversaziones  re- 
garding mutual  topics,  both  rni  route  and  at 
the  meeting,  are  among  the  treasured  r^ 
suits  of  the  annual  meeting  ot  the  society. 

But  to  take  up  the  subject  of  the  repor^: 
The  third  annual  session  of  the  America 
Society  of  Micioscopists  began  Tuesdiur 
August  17th,  in  the  large  hall  of  the  Detiroii 
Female  Seminary.  The  building  was  weU 
adapted  to  the  purpose,  having  quite  ^ 
number  of  rooms  •  of  conveni^it  size,  in 
which  the  differex^t  manufacturers  of  instru- 
ments and  accessories  could  display  their 
stock  for  examination,  also  for  the  use  of 
the  committees  .these  rooms  came  }B.\p 
profitable  use. 

The  society  was  called  to  order  by  the^ 
retiring  President,  B.  H.  Ward,  M.D.,  of 
Troy,  N.  Y.,  who,  after  a  few  remarks, 
eulogistic  of  Detroit  and  its  hospitable 
citizens,  introduced  President  Elect,  Prof. 
H.  L.  Smith,  of  Geneva,  N.  Y. 

President  Smith  spoke  briefly,  W^W 
that  it  afforded  him  greaf  plea^fir^  ^  W^^ 
the  fEKses  before  him.  T)iey  gave  U|pi  at|- 
surance  that  the  meeting  "^puld  be  sucpen^- 
f ul  in  every  le^pecj.  ^p  expressed  regr^tji 
at  the   absence  of  many  who  should  have 
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been  present  at  the  session,  but  considered 
notwithstanding  this,  the  meeting  wonld 
be  valuable  and  beneficial  to  those  present. 

Prof.  E.  G.  Wetmore,  the  President  of 
the  Griffith  Glnb  of  Microscopj,  of  Detroit, 
in  behalf  of  that  Glnb,  welcomed  the  yisi- 
tors.  He  stated  it  was  with  some  misgiving 
that  the  infant  olnb  of  Detroit  extended  its 
open  ai*ms  to  its  guests.  He  gave  a  brief 
bistory  of  the  formation  of  the  Detroit  so- 
ciety, the  difficulties  thej  had  ensountered 
in  becoming  an  organized  body,  and  said 
they  considered  themselves  only  learners 
and  infants  in  science,  and  really  in  need  of 
the  advice  of  a  parent,  and  expressed  the 
conviction  that  the  local  society  wonld  be 
greatly  benefitted  by  this  visit  of  the 
American  Society  to  Detroit  Notwith- 
standing this,  the  Griffith  Glnb  cordially 
welcomed  its  guests  to  Detroit,  and  it  was 
hoped  that  any  imi)erfections  in  the  ar- 
riongements  would  be  pardoned  as  the  off- 
spring of  inexperience. 

Prol  Wetmore  then  introduced  ex-Gov- 
ernor J.  J.  Bagley,  who,  in  behalf  of  the 
citizens  of  Detroit,  extended  a  further  wel- 
come to  the  visiting  society.  He  said,  **  It 
was  a  pleasure  to  him  to  welcome  the  visi- 
tors to  the  beautiful  city  of  Detroit.  We 
welcome  you  with  open  arms  and  doors. 
We  recognize  your  merit  as  men  of  science, 
knowing  that  science  is  the  foundation  of 
all  fact  Poets  and  dreamers  may  create 
pleasant  thoughts  and  fancies,  but  they  fade 
away,  and  it  remains  for  the  scientists  to 

• 

demonstrate  the  solid  foundations  of  fact 
We  know  that  a  bumble  bee  can  break  up  a 
picnic,  but  it  remains  for  you  to  show  the 
means  by  which  the  mysterious  machinery 
accomplishing  this  effect  is  put  in  motion. 
[Laughter.]  We  all  know  and  have  heard 
the  resemblance  between  a  brass  band  and 
a  mosquito,  but  it  has  remained  for  you  to 
show  the  instrument  which  causes  the  music 
in  the  latter.  "  A  humorous  allusion  was 
here  made  to  the  "  wicked  flea,"  which  was 
followed  by  rounds  of .  laughter  and  ap- 
plause. The  si)eaker  said  further:  *'  Men 
of  science  destroy  bigotry  and  ignorance, 
and  elevate  mankind  to  a  higher  plane. 


When  our  ministers  meet  in  their  con- 
ferences and  synods  we  outsiders  attoid— 
we  don't  know  .what  for.  I  think  they  go 
in  order  to  swap  sermons.  [Laughter  and 
applause.]  Interchange  of  thought  is  al- 
ways enlightening,  and  I  think  it  s  good 
idea  that  we  have  met  here.  We  welcome 
you  cordially  here,  and  if  we  have  weak 
spots  in  us  we  trust  your  microscopes  will 
not  enlarge  them." 

President  Smith  in  response  said:  *'  In  be- 
half of  the  Society  I  return  thanks  for  yova 
hearty  welcome.  We  do  not  come  ben 
representing  any  of  the  great  commercial 
interests,  but  as  humble  students  of  nature. 
We  are  glad  to.  know  that  science  is  not 
disparaged,  the  study  of  which  by  manrifl 
thought  to  begin  in  presumptnousness  and 
end  in  infidelity.  Science  is  human,  but 
the  objects  it  contemplates  are  divina'* 

Turning  to  Mr.  Wetmore,  the  President 
thanked  him  for  his  efforts,  which  had  re- 
sulted in  the  meeting  of  the  Societr  at 
Detroit,  that,  had  it  not  been  for  the  inri- 
tation  extended  through  Mr.  Brearlej  bj 
the  Griffith  Club,  the  American  Societr 
would  probable  have  met  elsewhere.  He 
gave  some  well  chosen  words  of  advice  and 
encouragement  to  the  Club,  and  commended 
the  arrangements  they  had  made  for  the 
welfare  of  the  society  he  represented." 

An  intermission  of'  fifteen  minutes  was 
given,  after  which  the  Secretary,  Prof.  A.  E 
Tuttle  read  the  report  of  the  ExecutiTe 
Committee  recommending  to  membersbip 
the  following  gentlemen:  Hiram  A.  Cutting. 
Lunenburgh,  Vt. ;  J.  W.  Ciiimbaugh,  M.P . 
Lancaster,  Pa. ;  John  Phin,  New  York  city, 
editor  of  Thb  Aubbican  Joubnaij  of  Micbo- 
scopt;  D.  R  Sexton,  Rochester,  N.  T. ;  Dr. 
S.  O.  Gleason,  Elmira,  N.  Y. ;  T.  S.  Upde- 
graff,  Elmira,  N.  Y. ;  Lee  H.  Smith,  Buffale. 
N.  Y. ;  F.  O.  Jacobs,  Newark,  O. ;  W.  G.  Lap- 
ham,  Northville,  Mich. ;  Nathan  W.  Lord, 
Columbus,  O. ; '  Sidney  H.  Short,  Denver. 
Col. ;  Gen.  Wm.  Humphrey  aud  J.  F.  Main, 
M.D.,  Jackson;  O.  W.  Owen,  M.D.,  E.  W. 
Wetmore,  Charles  R  Ferris  and  Fred  Ser- 
mour,  Detroit.  On  being  balloted  for  tbe/ 
were  declared  elected. 
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An  invitation  was  extended  by  tbe  Hon. 
Moses  W.  Field,  tendering  the  Society  an 
ezcunion  in  the  evening  to  Wyandotte  and 
letom,  on  the  iron  steamer  Grace  McMillan. 
It  was  accepted  with  thanks. 

The  Secretary  gave  notice  that  the  Presi- 
dent's address  would  be  delivered  in  Whit- 
n6j*8  Opera  House,  Wednesday  evening,  at 
8  o'clock.  After  the  transaction  of  some 
routine  business,  the  Society  adjourned  un- 
ta2.dOp.ic. 

AFIBBNOON   flOESfllON. . 

There  was  a  much  better  attendance  in 
the  afternoon,  many  additional  members 
patting  in  an  appestrance.  Quite  a  number 
of  kdies  graced  the  audience,  and  the  medi- 
cal fraternity  of  Detroit  and  vicinity  was 
well  represented. 

Mr.  Geo.  R  Fell,  of  Buffalo,  N.  Y.,  gave 
a  description  of  a  series  of  plates  illustrating 
the  structure  of  the  human  teeth.  In  ex- 
phmation  the  speaker  said  these  plates  con- 
stituted a  series  of  enlarged  sectional  draw- 
ings cut  transversely,  exhibiting  the  struc- 
ture, microscopic  and  general,  of  a  human 
mokr  tooth.  The  average  size  of  the  sec- 
tional views  is  about  six  inches  square,  be- 
ginning with  a  view  pf  the  grinding  surface 
or  top  view  of  the  crown  of  the  tooth,  and 
successively  introducing  the  structure  and 
conformation  of  the  enamel,  cementum, 
dentine,  and  pulp  cavity,  up  to  the  fangs  of 
the  tooth  as  located  in  the  alveolar  portion 
of  the  superior  maxillary  bone.  The  ex- 
hibitor gave  a  very  interesting  description 
of  the  structure  of  the  teeth,  aided  by  the 
plates,  which  were  marvels  of  ingenuity 
and  neatness,  being  constructed  of  sheets 
of  paper  overlapping  one  another,  colored 
to  nature,  and  so  constructed  that  the  vari- 
ous sections  could  be  unfolded  and  each 
successive  layer  of  the  interior  structure  of 
the  tooth  consecutively  exhibited. 

Mr.  Fell  stated  that  the  drawings  were 
prepared  from  a  series  of  sections  of  human 
teeth  made  by  himself  sufficiently  well  to 
make  out  the  structure  with  the  microscope. 
His  object  in  prei>aring  them  was  to  afiford 
the  medical  and  dental  student  another  aid 


to  the  study  of  the  structure  of  the  human 
tooth.  For  the  purpose  of  locating  the 
sections  he  had  prepared  a  modified  copy 
(side  view)  of  the  tooth  of  Dr.  F.  G.  Leimer- 
cier,  of  Paris,  upon  which  the  sections  were 
represented  by  a  series  of  transverse  lines. 

Prof.  D.  S.  Eellicott,  of  the  State  Normal 
School,  of  Buffido,  N.  Y.,  followed  with  a 
paper  on  ''Lerneocera  tortua,"  a  parasite 
harbored  by  the  cat  fish,  Amiurtts  oaius. 
It  was  obtained  from  a  fish  taken  in  Os- 
wego Co.,  N.  Y.,  in  July  last,  and  was  by 
no  means  plentiful,  as  few  had  thus  far 
been  found.  The  Lemean  buries  itself  in 
the  muscle  just  back  of  the  pectoral  fins; 
has  a  length  of  about  six-tenths  of  an  inch, 
and  the  body  walls  are  unusually  transpa- 
rent. The  internal  ovaries  ai'e  easily  traced, 
and  are  bent  baick  upon  themselves  for 
about  one  third  of  their  entii-e  length;  the  ex- 
ternal ovigerous  sacs  are  moderately  long, 
and  nearly  straight. 

The  body  is  twisted  half  way  round,  so 
that  the  last  pair  of  thoracic  feet  are  up- 
permost. The  parasite  is  provided  with 
four  pairs  of  swimming  feet,  quite  similar 
in  structure,  viz:  with  a  basal  portion  and 
two  three-jointed  fingers,  bearing  minute 
seice.  The  head  appendages  are  two  lateral, 
each  branched,  and  the  one  uppermost 
simple.  The  antennsB,  mandibles  and  first 
pair  of  foot  jaws  were  described. 

Bemarks  were  also  made  concerning  its 
provisional  assignment  to  Lemesoera  and 
with  regard  to  its  affinities  to  Lerriea  and 
Leimeoneihcu 

Prof.  Kellicott,  previous  to  reading,  pro- 
vided the  audience  with  cuts  of  the  para^ 
site,  which  aided  materially  in  following  his 
paper. 

The  next  paper  was  on  '*  The  Relation  of 
Medium  Power  Objectives  to  Micro-Bi- 
ology," by  Mr.  W.  G.  Lapham,  of  North- 
ville,  Michigan.  In  this  paper  the  author 
gave  his  views  with  reference  to  the  use  of 
different  objectives  upon  different  structures. 
He  detailed  the  work  of  a  4-lOth  inch  ob- 
jective of  wide  angle  of  aperture,  and  con- 
cluded that  for  the  ordinary  work  in  Mi- 
cro-Biology very  little  else  was  needed.    He 
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tHonght  there  ougbi  io  be  a  National  Uni- 
yefsitj  of  Microscopy,  completely  himislied 
with  a  suitable  library,  and  all  the  requisites 
id  the  teaching  of  microscopy  in  all  its 
bfaiiclies,  etc. 

^e  paper  was  ^cussed  by  President 
l^inith,  who  opposed  the  views  of  the  reader 
on  several  points.  He  did  not  believe  a  4-lOth 
inch  objective  was  all  that  was  needed  for 
Micro-Biological  work.  Secretary  Tnttle 
itdso  disagreed  with  Mr.  Lapham  regarding 
ihe  work  which  cionld  be  done  with  a  4-lOth 
incii  objective,  and  said  that  the  micro- 
scopisi  who  confined  his  microscopical 
studies  within  such  bounds  at  the  present 
tiiiie  would  not  accomplish  much. 

jfitir.  0.  M.  Vorce,  of  Cleveland,  Ohio,  read 
a  ^aper  upon  the  ''  Penetration  of  Objec- 
tives— ^Is  it  a  Defect  or  an  Advantage?'' 

He  considered  the  qualities  of  objectives 
with  reference  to  their  defining  and  pene- 
tiiaiiiig  properties,  and  compared  the  value 
of  the  different  kinds  of  worl^  done  by 
them.  He  took  the  ground  that  objectives 
which  have  good  definition,  with  a  fair 
amount  of  penetration  and  show  different 
layers  of  the  structure  of  an  object  at  one 
view,  are  better  adapted  to  the  ordinary 
uses  of  the  microscopist  than  objectives 
Vith  better  defining  properties  without 
penetration. 

In  support  of  his  views  he  cited  the  work 
of  Dallinger  (published  in  this  Journal  for 
August,  1878,)  and  quoted  from  that  article 
to  show  that  penetration,  in  so  high  a  power 
as  a  l-35th  inch  objective  was  regarded  by 
Dallinger  as  of  considerable  value. 

The  quotation  from  Dallinger  was  as  fol- 
lows: ''  Most  of  the  more  difficult  and  deli- 
cate work  was  done  with  an  entirely  new 
Jens  made  specially  for  me  by  Messrs. 
l^owell  &  Lealand;  and  which  is  nominally 
a  l-35th  inch  lens.  It  was  made  specially 
for  this  class  of  investigation,  for  which  it 
is  admirably  adapted.  Its  'working  dis- 
tance' is  sufficient;  its  'penetration,'  for 
such  a  power,  is  extremely  great,  its  angle 
being  moderate;  and  its  definition  is  as 
siiarp  and  clear,  when  properly  used, 
{hat  of  ihe  finest  l-4th  or  l-8th,"  etc. 


as 


The  conclusion  reached  by  Mr.  Voioe 
was,  tliat  both  high  and  low  power  lenses  of 
both  kinds  were  needed,  viz :  those  in  which 
definition  was  carried  to  the  utmost  hmit, 
sacrificing  the  penetrative  quality,  and  also 
others  in  which  penetration  was  prominent, 
so  &r  as  possible  with  good  definition;  and 
that  neither  kind  of  objectiveawere  suitable 
for  all  kinds  of  work.  He  considered  the 
penetrative  objective  the  most  valuable  in 
original  investigation,  and  the  defining  ob- 
jective of  the  greatest  value  in  differentiating 
minute  structure.  He  urged  that  makers 
of  objectives  should  endeavor  in  some  ob- 
jectives to  attain  the  best  possible  combina- 
tion of  defining  power  with  penetration, 
and  not  devote  all  their  attention  to  con- 
structing objectives  in  which  definition  was 
exclusively  aimed  at. 

The  paper  was  discussed  by  Mr.  Fell,  who 
stated  that  he  agreed  with  the  reader  in 
many  respects,  that  he  still  believed  there 
was  use  for  the  penetrating  lens,  although  in 
advanced  work,  where  differentiation  of 
structure  was  the  object  in  view,  and  in 
most  original  work,  only  lenses  of  vide 
angular  aperture,  with  the  best  definition, 
should  be  used. 

Following  this  discussion,  Mr.  W.  E 
Brearley  distributed  to  the  members  and 
friends  of  the  society  the  excursion  tickets  to 
Wyandotte,  after  which  the  Society  adjoom- 
ed  until  10  o'clock  Wednesday  morning. 

The  excursion  to  Wyandotte,  a  pleasure 
resort  on  the  Detroit  river,  some  fifteen 
miles  below  Detroit,  was  a  very  auccessfnl 
aflEair.  Some  two  hundred  persons,  consist- 
ing of  the  microscopists  and  their  friends, 
participated.  On  arrival  at  Wyandotte,  the 
party  strolled  through  the  grounds,  which 
were  finely  illuminated,  until  the  retain 
signal,  when  they  repaired  again  aboard  the 
steamer  Grace  McMillan,  where  they  wez» 
hospitably  entertained  on  the  return  trip. 

SECOND  day's  session. 

After  the  reading  of  minutes,,  the  Secre- 
tary read  the  report  of  the  Executive  Com- 
mittee, recommending  to  membership  ths 
following  persons: 
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The  ft*v.  Wm.  D'Orville  Doty,  Roclies- 
iAt,  N.  Y.;  Bofia  M.  Bedding,  Newcastle, 
Ind.;  Glias.  Sliepard,  M.  D.,  Ohind  Rapids, 
Mich,;  W.  B.  Spragne,  M.  D.,  Detroit; 
Ulan  Y.  Moore,  Gold  water,  Michigan;  W. 
O.  White,  BuflWo,  N.  Y. ;  Wm.  A.  Clapp, 
17ew  Albany,  Ind.;  John  Sloane,  NewAl- 
banj,  Ind.;  Richard  J.  Mohr,  Fairfield, 
Iowa;  Albert  McCalla,  Fairfield,  Iowa. 
The  gentlemen  named  were  accordingly 
elected  meml)er8  of  the  society. 

An  inyitation  to  the  society  to  visit  the 
Detroit  Scientific  Association's  musenm,  at 
Harper  Hospital,  in  the  afternoon,  was  ac- 
cepted. 

Mr.  G.  M.  Yorce  read  the  first  paper  of 
the  day,  which  was  entitled  **The  Micro- 
scopic Examination  of  Writings  for  the  De- 
tection of  Forgery,  etc." 

The  speaker  treated  the  snbject  at  length, 
sa^ring-tfaok  he-  liad  a  great  deal  of  interest 
in  the  matter,  and  directed  his  attention 
both  to  the  verification  of  signatures  and  to 
genetal  writing.  He  was  free  to  say  that 
he  was  as  yet  by  no  means  satisfied  with 
the  results  which  had  been  attained,  and 
thought  that  many  valuable  additions  might 
be  made  to  this  branch  of  practical  micro- 
scopy. He  had  considered  first  the  general 
characteristics  of  writing;  second,  special 
characteristics,  modifications  of  or  depar- 
hoBB  from  general  characteristics.  There 
were  five  elements  which  determined  the 
character  of  a  person's  hand  writing:  The 
paper,  the  pen,  the  ink,  the  personal  quali- 
fications of  the  writer,  and  the  conditions 
tinder  which  the  writing  was  done.  Any  one 
of  these  being  changed  from  the  ordinary 
conditions  the  microboopic  conditions  of  the 
writing  were  almost  sate  to  be  changed  also. 
80  far  as  the  paper  is  concerned,  its  glazed 
surface  is  the  only  characteristic  which  af- 
fects writing.  The  harder  and  smoother  the 
«nrface  the  better  defined  is  the  writing  npon 
it,  and  the  better  chance  there  is  of  determin- 
ing any  erasnre,  change  or  interpolation.  On 
paper  of  good  quality,  with  a  good  pen  and 
readily  flowing  ink,  the  lines  of  writing 
present  a  tolerably  even  contour,  depending 
QJjMa  tbii  rapidity,  pi!«8ffnre,  the  amount  of 


ink  in  the  pen,  etc.  The  speaket  illli«ti!ittld8 
at  length  on  the  blackboard  the  vari<^1iii 
widenings  or  "  webs "  which  ara  alViayS 
found  at  points  where  two  lihes  cross,  ttt- 
plaining  how  a  variation  of  6i)^ed,  a  chatog^ 
in  the  kind  of  ink,  and  other  douses,  afibotisd 
this  web.  Upon  rough  pai)er  the  Hnett 
always  have  ti  ragged  edge;  the  webbing  Is, 
if  anything,  less  thai!  upon  hard,  smooth 
paper.  As  to  the  pen,  he  stated  thiit  wheil 
a  steel  one  was  used,  the  paper  alwayil 
showed  a  distinct  gi'oove  or  cutting  on  ibk 
surface,  especially  at  the  edges  of  the  heAv^ 
lines.  When  a  pen  is  old  and  corroded^ 
the  paper  looks  as  though  ^cut  tirith  li  knifb. 
The  various  qualities  of  ink  were  distmssed, 
together  with  the  effect  on  the  appe^- 
ance  of  the  writing  which  copying  it  ixi  il 
letter  press  has.  Some  inks'  will  not  wHUi 
well  on  paper  that  has  been  lithographed, 
running  unevenly,  as  though  the.  piqaerw^ 
greasy.  By  the  fourth  condition,  the  quali- 
fications of  the  writer,  the  speaker  taielmt 
his  skill,  method,  physical  ability,  etc.  A 
person  much  accustomed  to  writing  ustkaUy 
writes  at  a  g^ood  speed  and  without  hesita- 
tion. The  writing,  in  quality,  is  apt  to  look 
alike  at  all  points  on  the  page.  Wherd 
writing  is  done  slowly  it  is  not  so  regulaif; 
and  the  curves  are  not  so  smooth  and  ged^ ' 
metrical.  Where  a  habitually  light  writeir 
attempts  to  make  a  heavy  stroke,  the  shad- 
ing is  irr^ular.  The  same  is  ti*ue  where  a 
person  accustomed  to  writing  with  a  heavy 
stroke  attempts  to  write  light.  Tliese  dif- 
ferences are  such  that  they  can  be  usually 
discovered  with  the  aid  of  the  microscope, 
and  when  a  writer  concentrates  all  his  facul« 
ties  on  the  appearance  and  character  of  the 
writing,  it  never  has  the  easy,  fiowing  ap- 
pearance which  it  otherwisa  would  have. 
The  tremor  in  the  writing  of  aged  pensons 
he  stated  that  it  was  nearly  impossible  to 
imitate.  The  fifth  condition,  the  circum- 
stances under  which  the  writing  was  done, 
had  as  much  to  do  with  its  appearance  m 
any  other  cause.  One  who  habitually  uses 
a  fiexible  gold  pen  writes  very  differently 
with  a  steel  pen.  The  reverse  is  equally 
true.    Person)!  t^ho  are  accustohied  to  write 
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sitting,  uBiiallj  cannot  write  as  veil  stand- 
ing up.  The  practical  application  of  these 
and  other  facts  in  the  examination  of  writ- 
ing requires  patient  investigation,  much  of 
it  apart  from  the  simple  use  of  the  micro- 
scope. In  the  great  majority  of  oases  the 
microscopic  investigation  is  utterly  useless 
without  a  corresponding  outside  investiga- 
tion. The  signatures  to  letters  are  apt  to 
vary  more  than  those  written  ^ewhere. 
Letters  produced  as  specimens  of  a  person's 
hand-writing  are  very  apt  to  prove  decep- 
tive. Sometimes  it  is  impossible  from  ex- 
pert testimony  to  determine  the  character 
of  the  suspected  writing.  As  an  instance,  the 
speaker  related  that  he  had  in  his  possession 
a  genuine  promissory  note  in  which  a  man 
had  misspelled  his  own  name  in  the  signa- 
ture. Had  he  died,  and  had  there  been  a  con- 
test as  to  the  sig^ture,  it  could  hardly  have 
been  decided  as  anything  else  than  a  forgery. 
Unfortunately,  however,  the  man  lived  to 
pay  the  note,  thus  spoiling  a  very  good 
chance  for  a  nice  case  of  expert  evidence. 

Ex-President  Ward  discussed  this  paper 
at  some  length.  He  believed  that  inquiries 
of  tlm  kind  should  consist  of  microscopic 
analysis,  in  connection  with  a  broad  and 
philosophic  knowledge  of  the  habits  and 
'peculiarities  of  the  person  who  might  have 
executed  the  alleged  forgery.  Under  all 
circumstances  a  man's  handwriting,  he  be- 
lieved, would  exhibit,  when  carefully  ex- 
amined, certain  peculiarities  which  had 
become  as  natural  to  him  as  breathing,  an<^ 
which  he  could  not  rid  himself  of.  A  man 
might  imitate  a  signature  in  its  prominent 
letters  and  first  syllables  very  successfully, 
but  it  would  be  simply  a  miracle  if,  when 
he  came  to  the  latter  part  of  the  signature, 
some  peculiarity  of  his  own  handwriting 
would  not  unconsciously  be  imparted  to 
that  which  he  sought  to  imitate.  The  very 
fear  of  exposure,  the  nervousness  from 
which  few  men  at  such  times  could  com- 
pletely rid  themselves,  would  ensure  the 
presence  of  some  unconscious  trait  of  the 
writing  which  would  make  its  identification, 
where  there  were  two  or  three  words  or 
more,  almost  certain.    A  well-known  case 


in  point  was  that  of  Wittaker,  the  West 
Point  cadet,  where  among  several  hundred 
specimens  of  the  students'  handwriting, 
written  carelessly  and  at  times  when  the? 
had  no  idea  their  penmanship  would  ever 
be  examined  by  others,  the  specimens  belDg 
marked  in  cypher,  several  experts,  none  ol 
them  knowing  the  conclusion  which  the 
others  had  reached,  or  whose  handwrit- 
ing it  was  that  they  had  agreed  upon, 
all  selected  the  specimens  which  were 
known  by  the  officers  to  be  those  of  Cadet 
Whittaker. 

Mr.  Yoroe  also  gave  a  number  of  other 
instances. 

An  invitation  from  M.  R.  Freeman,  photo-, 
grapher,  requesting  the  members  of  the 
society  to  group  themselves  in  front  of  the 
building  after  adjournment,  to  be  photo- 
graphed, was  accepted. 

The  next  paper  was  by  Dr.  Carl  Seller,  of 
Philadelphia,  on  <<The  Best  Kinds  of 
Mounting  Material. "  Beferring  to  the  com- 
parative merits  of  balsam  and  glycerine,  he 
said  the  microscopists  of  both  Europe  and 
America  were  divided  into  two  classes  on 
this  important  question.  Many  beheved 
that  balsam  shoidd  be  the  only  material 
used  in  most  cases,  and  others  as  decided!/ 
glycerine.  He  was  of  the  opinion  that  all 
tissues  which  can  be  hardened  and  cut  into 
sections  are  best  mounted  in  balsam,  and 
such  specimens  as  membranes,  hairs,  cilia, 
etc.,  are  bested  mounted  in  glycerine.  If 
one  wished  to  show  delicate,  fine  lines,  he 
should  use  glycerine.  The  advantages  of 
balsam  are  that  it  does  not  destroy  colon, 
makes  a  specimen  clear,  and  prevents  it 
from  deteriorating.  The  disadvantages  aie 
that  the  specimen  is  apt  to  shrink,  and  in 
the  slowness  with  which  it  dries.  These  ob- 
jections can,  to  a  great  extent,  be  overcome 
by  the  correct  method  of  using  it.  Dr. 
Seller  related  his  manner  of  using  balsam 
alcoholic  solution  which  he  had  found  Uie 
best. 

The  advantages  of  the  glycerine  are  thai 
delicate  membranes  may  be  preserved,  while 
its  disadvantages  are  that  it  always  inter- 
feres with  the  coloring.    The  specimen  also 
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tends  to  deteriorate.  Specimens  mounted 
iu  glycerine  are  very  apt  to  suflfer  from 
leakage.  There  are  substances  which  in 
some  cases  combine  the  advantages  of  both, 
without  the  disadvantages  of  either.  Among 
tlu'se  the  speaker  mentioned  Farrant's  me- 
dium aud  damar  cement. 

Tlie  topic  'WQs  discussed  by  Dr.  Younghus- 
baiid,  of  Detroit,  Dr.  Seiler,  J.  H.  Fisher, 
i:s(i.,  of  Rochester,  N.  Y.,  Mr.  Fell,  Mr. 
Vt>rce,  Mr.  Walnjsley,  of  Philadelphia, 
Piv.^ideiit  Smith  and  others.  In  rei)ly  to  a 
•jUHstion  of  President  Smith,  as  to  whether 
11  simple  solution  of  balsam  became  cloudy 
in  alcohol.  Dr.  Carl  Seiler  said  if  the  balsam 
Wiis  evaporated  to  dryness,  firet  the  volatile 
oils  wore  dispelled  and  the  solution  would  be 
rlear  if  the  alcohol  was  first  warmed. 

Mauy  interesting  points  were  brought 
out  in  the  discussion  relating  to  different 
methods  of  mounting  which  we  have  not 
timo  to  |)rescut. 

APTKKNOON  8EH8ION. 

Tlui  Executive  C^ommittee  presented  the 
name  of  Han-ey  H.  Chase,  M.D.,  Linden, 
Mich.,  who  was  elected  a  member  of  the 
^«H*iety.  It  was  decided  to  adjourn  Thurs- 
day afternoon,  as  it  was  thought  the  busi- 
iu»s8  on  hand  might  be  transacted,  if  the 
M  »sions  were  lengthened. 

The  Nominating  Committi?e  was  elected, 
and  stood  as  follows  :  C.  M,  Vorce,  E.  H. 
(hiiiith,  fl.  H.  Fisher,  President  H.  L. 
Smith,  Prof.  D.  S.  Kellicott,  Secretary  A. 
11.  Tuttle  and  Prof.  E.  W.  Wetmore. 

President  Smith  stated  that  a  fine  Bausch 
iV-  liomb  half-inch  objective  of  98^  angular 
aperture  had  been  placed  in  his  hands,  and 
was  to  Ije  presented  to  the  preparer  of  the 
l>est  specimens  (slides)  showing  adultera- 
tions of  common  articles  of  food.  A  com- 
mittee of  three,  consisting  of  Messi-s. 
Walnisley,  Kellicott  and  Fisher,  was  aj)- 
pointed  to  examine  the  slides. 

The  President  announced  that  Dr.  Geo. 
K.  Blackham,  F.R.M.S.,  who  was  unable 
to  attend  the  meeting,  being  seriously  ill, 
I'.ad  presented  to  the  society  his  work  on 
"Auf^ular  Aperture  of  Microscopic  Objec- 


tives."   The  thanks  of  the  society  were  ex- 
tended to  Dr.  Blackham. 

An  interesting  paper  entitled  "  Notes  on 
the  Structure,  Development  and  Position  of 
a  (supposed)  Undescribed  Flagellate  Infn- 
sorion,"  was  read  by  Mr.  J.  H.  Fisher,  of 
Rochester,  N.  Y.  Mr.  Fisher  had  prepared 
a  number  of  drawings  of  this  organism, 
which  were  exhibited,  aiding  materially  in 
making  his  description  clear  to  his  audi- 
ence. 

He  referred  at  first  to  the  but  little  ex- 
plored domain  of  animal  life  approaching 
so  nearly  the  vegetable  kingdom,  and  the 
difficulty  of  satisfactorily  classifying  and 
placing  new  forms. 

The  infusorion  which  lie  described,  he 
found  in  a  small  stagnant  pond  near  Mount 
Hope,  Rochester,  N.  Y.  The  body  of  the 
littlo  animal  was  green  in  color,  and  shaped 
like  a  cvlindrical  flask.  The  mouth  re- 
sembled  the  neck  of  the  flask,  and  had  pro- 
truding from  it  a  flagellum,  presumedly 
used  for  prehensile  and  sustentatory  i)ur- 
poses.  The  little  organism  was  minutely 
described,  and  its  life  history,  so  far  as  Mr. 
Fisher  had  observed  it.  It  was  not  sup- 
plied with  a  red  eye  speck.  Spines  were 
ecpially  distributed  over  it,  and  it  was 
thought  it  could  not  bo  identified  with 
any  known  si)ecies.  Mr.  Fisher  named  it 
provisionally  Lf^f/unicultt  PisaUoris. 

Mr.  Lapham,  of  North ville,  Mich.,  said 
he  had  seen  an  animacule  almost  identical 
with  this,  except  that  its  outer  shell  was 
composed  of  successive  plates.  He  thought 
it  was  a  link  between  the  rhizopoda  and 
flagollata. 

Mr.  Wm.  H.  AValmsley,  of  Phila<lelphia, 
was  the  next  to  follow  with  a  i)ai>er  on  **  The 
Use  of  Wax  Cells  in  Connection  with  "White 
Zinc  Cement  for  Fluid  M(mnts."  He  had 
used  the  method  for  some  considerable  time 
and  it  had  given  great  satisfaction.  Ho 
stated  that  much  had  been  written  regard- 
ing the  use  of  wax  cells  for  dry  mounts,  but 
that  their  eminent  adaptability  for  fluid 
mounts  had  been  strangely  overlooked. 
His  own  use  of  them  for  this  purj^ose  had 
extended  over  a  considerable  period  of  tim(\ 
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In  the  matter  of  economy,  ease  of  prepara- 
I'ation,  and  durability,  lie  considerad  the 
method  adopted  of  such  value  as  to  warrant 
his  placing  it  l)efore  microscopic  students. 
His  chief  reliance  for  the  permanency  of  the 
cells  rested  upon  the  use  of  white  zinc  ce- 
ment for  coating  the  wax,  the  latter  being 
mainly  used  for  making  the  cells  of  various 
depths.  Thirteen  years  use  of  the  white 
zinc  cement,  during  which  time  he  had  pre- 
pared thousands  of  slides,  had  satisfied  him 
of  its  entire  permanence,  while  it  was  the 
most  easily  used  of  any  cement,  and  its  ap- 
pearance was  elegant  on  a  finished  slide. 

A  ring  of  the  cement  is  first  made  upon 
the  slide  with  the  turn-table.  The  wax  ring 
is  then  added,  and  over  the  same,  succes- 
sive coats  of  the  cement  ai'e  applied,  allow- 
ing each  to  dry  l)efore  another  is  added. 
After  the  last  coat  has  been  applied  and 
the  cell  allowed  to  dry  for  some  time,  the 
cement  becoming  hard  in  about  a  day,  or 
even  less  time  ;  a  thin  coat  of  the  cement 
is  now  applied,  after  which  the  cell  is  filled 
with  the  mounting  fluid  and  the  object  is 
spread  out  and  ari'anged  properly  in  the 
cell.  A  thin  glass  cover  must  then  be  made 
to  cover  the  cell  in  the  usual  manner,  ex- 
pelling the  ail*,  and  it  will  adhere  to  the 
fresh  cement  all  around.  A  spring  clip  is 
attached,  the  slide  washed  with  clean  water, 
using  a  camel's  hair  i^eneil,  then  dried  with 
a  soft  towel,  when,  after  a  time  another  ring 
of  the  cement  may  be  run  around  the  cell, 
and  the  cell  ornamented  with  colored  ringR. 
The  fluids  used  have  been  glycerine  both 
pure  and  diluted,  carbolic  acid  water,  and 
Goadby's  fluid. 

Mr.  Walmsley  submitted  a  number  of 
slides  for  examination  which  had  been  pre- 
I)ared  some  time;  they  showed  no  signs  of 
leakage  or  **  running  in  "  of  the  cement,  and 
were  beautiful  slides  in  all  respects. 

Mr.  Walmsley  gave  his  latest  improved 
formula  for  preparing  "  White  Zinc  Ce- 
ment," which  he  considered  an  improve- 1 
ment  on  the  first  formulae,  which  he  had 
given  to  the  public.  He  admitted  in  reply 
to  a  question,  that  in  time  the  cement  would 
turn  yellow. 


Following  the  discussion  the  society  ad- 
journed, and  the  membei-s  took  possessiou 
of  the  street  cars  awaiting  to  convey  them 
to  the  Museum  of  the  Scientific  Association. 
A  pleasant  hour  was  spent  in  examining  the 
collection  in  the  museum,  which  is  a  frame 
building,  not  veiy  secure  from  fire.  So 
valuable  a  collection  as  the  Detroit  Scien- 
tists have  obtained  should  be  awarded  more 
secure  quartet's. 

The  address  of  Pi^esident  H.  L.  Smith 
was  delivered  at  Whitney's  Opera  House. 
The  evening  was  exceedingly  oppressive, 
and  prevented  many  from  attending  who 
otherwise  would  have  been  present.  A»  h 
was,  a  fair  audience  greeted  the  Professor, 
and  all  present  were  amply  repaid  for  their 
tempoi-ary  physical  discomfoil;  in  the  very 
able  address  they  were  permitted  to  listen 
to.  I  regret  that  I  am  iinable  to  give  as 
full  a  synopsis  of  the  paper  as  I  should  like, 
and  must  thank  Prof.  Smith  for  the 
'*  points,"  which  enabled  me  to  present  the 
following  abstract.  In  the  publications  oi 
the  Detroit  meeting  which  it  is  hoped  will 
be  soon  issued,  the  paper  will  be  printed  in 
full. 

The  address  opened  with  a  congratulation 
to  the  members  of  the  society  on  the  I'esnlts 
of  the  former  meetings — the  one  prelim- 
inaiy,  at  Indianapolis,  and  the  other,  con- 
sidered by  the  Professor  aa  really  the  first 
meeting  proper  of  the  society,  at  Bufialo, 
last  vear.  He  stated  that  manv  valuable 
and  interesting  papers  had  been  presenter! 
at  these  meetings,  a  review  of  which  might 
not  be  uninteresting,  as  also,  the  considera- 
tion of  the  optical  and  mechanical  improve- 
ments of  the  microscope  during  the  jHist 
year;  but  it  seemed  to  him  more  proper  on 
the  i^resent  occasion  to  speak  upon  some 
subject  with  which  he  might  be  supposed 
to  be  more  familiar,  and  that  he  had  select^il 
for  the  subject  of  the  address,  **  Deep  Sea 
Soundings,  and  the  Belations  of  Deep  St^si 
Algse  to  Microscopical  Life,  with  a  Few 
Remarks  upon  Evolution."  He  spoke  of 
the  vast  territory  here  opened  to  natural 
history  research,  and  gave  a  very  interest- 
ing description  of  the  progi'ess  of  the  in- 
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vestigations  for    obtaining    deep  sea   life,  I 
particularly  tbose  conducted  bj  our  own! 
goyernment  on  the  occasion  of  the  voyage 
of  the  U.   S.    steamer  Tuscarora,   in   the 
Pacific  Ocean.    He  gave  a  description  of  the 
apparatus  used,  not  only  for  o1)tainiug  speci- 
mens from  all  depths,  but  also  for  determin- 
ing the  temperature,   currents,  etc.      The 
chief  portion   of  the  address  was  to  show 
that  the  relations  existing  at  the  surface  of 
the  earth  between  animal  and  vegetable  life, 
the  balance  maintained  by  their  mutual  re- 
actions, was    equally  earned  out    in    the 
depths    of    the    sea — that   minute,   chiefly 
microscopical  algsB,  served  the  purpose  of 
eliminating  the  carbon   from   the  carbonic 
acid  existing  at  great  depths,  and  restoring 
to  the    waters    the  oxygen    necessary  for 
vigorous  and  extended  animal  life.     The 
Professor  showed  conclusively  that  not  only 
the  minute  forms  of  animal  life,  e.g.,  For- 
aminifera,  existed  at  greatest  depths,   but 
also  radiates,   echinoderms    and  annelids, 
in  fact  all   manner  of  invertebrate  types, 
and  also  fishes.     To  supply  the  food  and 
oxygen  necessary  for  such  extensive  life, 
something  more  than  aeration  by  the  winds 
and  storms  of  the  supply  of  organic  matter 
dropping  from  the  surface,  appeared  to  be 
required.     Many  of  the  soundings  of  the 
Tuscarora,  and  also  those  of  the  Challenger, 
demonstrated    the  existence    of    extensive 
betls    of    **  diatomaceous    ooze,"    at  great 
depths,  and  the  Professor  was  disposed  to 
think  that  to  them  chiefly  we  are  to  look 
for  the  means  by  which  the  water  is  re- 
oxygenated,  and  for  the  supply  of  vegetable 
food.      The  character  of   the  animal  and 
vegetable  life,    the    close    resemblance    it 
furma  to  that  of  the  cretaceous  and  tertiary 
period,  was  also  noticed,  and  the  bearing  of 
the  study  of  the  minute  algae,  especially 
upon  the  question  of  evolution.     The  Pro- 
fessor was   disposed  to  place  the;  origin   of 
life  in  the  atom  it«elf,  as  an  evokable  pro- 
l>erty  (known  to   us   as   life)  under  proper 
surroundings,  and  not  merely  a  force  called 
into  play  by  some  i)eculiar  collection  of 
atoms,  whereby  an  ordinary  choniical  com- 
pound is  formed.     In  so  far  as  dead  proto- 


plasm is  concerned,  the  chemioal  constitu- 
ents, and  the  aiTangements  of  the  same,  so 
far  as  we  know,  are  as  in  living  protoplasm, 
but  where  is  the  life  ?  Under  what  conditions 
is  this  to  be  manifested  bv  these  atoms?  Onlv 
when  arranged,  polarised,  it  may  be  called, 
for  want  of  other  terms,  by  pressure  of 
other  living  protoplasm.  The  Professor 
stated  that  the  atoms  of  steel  are  thus 
polarized  and  show  a  force  not  before  re- 
cognized (though  nothing  is  added),  in  the 
presence  of  the  magnet,  but  they  lose  this 
power  when  the  magnet  is  withdrawn.  He 
then  {5roceeded  to  show  that,  as  in  case  of 
the  steel,  it  is  possible  to  prepare  it,  i.e. : 
by  tempering,  so  that  when  subjected  to  the 
influence  of  the  magnet,  it  does  not  now 
lose  the  force  induced,  after  withdrawal 
of  the  exciting  cause.  So  it  might  be  pos- 
sible that  in  the  final  evolution,  man,  while 
responding  with  every  animal,  and  vege- 
table to  the  power  of  creative  life,  with 
body  and  soul,  might,  in  the  process  of  time, 
need  or  acquire  that  part  represented  by 
the  tempered  steel,  and  become  the  temple 
for  the  indwelling  spirit  of  the  Creator — 
and  now,  body,  soul,  and  spirit.  In  allud- 
ing to  the  words  of  the  Apostle:  **  We  saw 
not  this  body  which  shall  be,  but  another," 
the  Professor  suggested  that  possibly,  the 
new  fonn  of  matter  which  is  at  present,  so 
much  c^xciting  the  attention  of  })hysicists — 
the  so-called  "radiant  matter," or  **  etherial 
medium  "  which  penetrates  all  other  matter, 
and  all  space,  and  is  not  subject  to  the  or- 
dinary physical  and  chemical  laws  as  we 
now  understand  them,  may  become  in  the 
gitmd  evolution,  the  spiritual  body  of  man 
indestructable — and  so  much  the  more  im- 
l^ortant  part  of  man,  as  it  is  by  far  the  most 
imi)()rtant  substance  in  the  univei-se.  Prof. 
Smith  closed  his  address  with  some  reflec- 
tions upon  the  character  and  influence  of 
biological  studios,  especially  as  conducted 
by  the  aid  of  the  microscope. 


Thursday's  session. 

The  last  day's  session  of  the  society  began 
at  10  o'clock.  The  name  of  P.  L.  Hatch,  of 
7  Ti  nuoapolis,  was  repommended  for  member- 
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ship  by  tlio  Executive  Committee,  and  he 
was  elected. 

The  secretary  also  read  a  report  of  the 
Executive  Committee  iu  reference  to  amend- 
ments to  the  constitution.  The  amend- 
ments propose  the  election  of  honoraiy 
members  ;  the  election  of  Secretary  and 
Treasurer  for  three  yeai-s  ;  making  the  Vice- 
Presidents  the  auditors  of  the  Treasurer's 
accounts,  and  the  Treasurer  the  custodian  of 
the  society's  proj^erty  ;  making  the  terms 
of  the  oflicei-s  begin  at  the  conclusion  of 
each  annual  meeting;  and  providing  that  if 
any  member  shall  fail  for  two  yeai"s  to  pay 
his  dues,  he  shall  forfeit  his  membership. 
The  report  was  accepted,  and  the  amend- 
ments will  come  up  for  action  next  year. 

The  Nominating  Committee  reported  the 
following  officers  for  the  ensuing  year: 

President — J.  D.  Hyatt,  President  of  tlie 
New  York  Microscopical  Society. 

Vice-Presidents — Dr.  Geo.  E.  Blackham, 
F.R.M.S.,  Dunkirk,  N.  Y.;  and  W.  B.  Rez- 
ner,  M.D.,  Cleveland,  O. 

Secretary— Prof.  Albert  H.  Tuttle,  Co- 
lumbus, O. 

Treasurer — Geo.  E.  Fell,  of  BuflSilo, 
N.  Y. 

Executive  Committee — W.  H.  Brearly, 
Detroit,  Mich.;  J.  H.  Fisher,  Rochester 
N.  Y. ;  and  Prof.  Albert  H.  Chester,  Clinton, 
N.  Y. 

The  report  was  adopted. 

Dr.  D.  C.  Hawxhurst,  of  Battle  Creek, 
Mich.,  read  a  paper  entitled,  ** Demonstra- 
tion of  the  Capillary  Circulation  in  Man. " 
He  proposed  to  explain  a  process  for  demon- 
strating the  capillary  circulation  in  man, 
and  more  particularly  in  the  human  lip. 
This  had  been  done  in  many  of  the  lower 
animals,  but  little  success  had  attended 
the  attempts  to  see  the  circulation  in  man. 
The  reader  did  not  claim  any  originality 
in  the  process,  which  was  that  of  a  German 
scientist.  The  lower  lip  was  rolled  over 
a  support,  and  the  lens  of  the  microscope 
focalized  upon  the  lip,  which  was  il- 
luminated with  a  powerful  condenser,  using 
either  daylight  or  lamplight.  Proper  means 
were  taken  to  steady  and  support  the  head, 


and  clamps  were  applied  to  the  lip  to  i)n* 
duce  an  engorgement  of  the  capillary  vei^- 
sels.  Dr.  Hawxhui*st  stated  that  the  power 
used  was  about  fiftv  diameters. 

The  coui*se  of  the  blood  could  be  seen 
clearly  coni*sing  through  the  vessels.  A 
bit  of  ice  applied  to  the  surface  of  the  lip 
arrested  for  a  time  the  capillary  flow.  The 
speaker  related  many  other  interesting  ex- 
periments, explaining  the  results  ix^ai'bed 
by  treating  the  lip  with  chloroform,  am- 
monia, acids,  glycerine,  etc.  The  process 
might  be  used  to  great  advantage  in  liosi;i- 
tals  and  in  i)rivate  practice  to  deteruiiue 
I  the  condition  of  the  corpuscles  of  the  bloixl 
in  fever,  scrofula,  etc. 

Dr.  Carl  Seller  thought  the  powei*s  lu^tnl 
in  this  method  were  too  low  to  l>e  luad'^ 
useful  in  discovering  changes  iu  the  blxKl 
corpuscles.  He  thought  the  discoverA-  was 
more  in  the  nature  of  a  pretty  experiment 
than  anything  of  scientific  value. 

Dr.  Hawxhurst  thought  after  considemWt 
practice  results  could  be  obtaineil  which  a 
novice  could  not  discover. 

Mr.  Fell  thought  the  power  too  low  to  U 
of  practical  value. 

Dr.  Seller,  of  Philadelphia,  descrilxnl  an 
improvement  in  a  microscopic  stage,  whicli 
consisted  of  an  enlarged  stage  an*angeil  with 
mechanical  movements,  so  that  it  conld  K 
made  to  traverse  a  distance  of  about  four 
inches  each  way.  The  Doctor  demonstrattnl 
its  pmctical  value,  in  exhibiting  with  it  fnll 
transverse  sections  of  the  human  vocal  or- 
gans, during  the  meeting.  He  stated  that 
at  the  meeting  of  the  society  last  year,  he 
set  forth  the  necessity  for  certain  improve- 
ments in  the  microscope  of  the  future,  one 
of  which  was  an  increased  movement  of  the 
stage.  Mr.  Walmsley,  agent  for  R.  &  «1 
Beck,  of  London,  ha<l  a  binocular  made  bv 
that  English  firm,  embodying  the  improve 
ments  suggested.  Dr.  Seller  exhibit<»d  the 
instrument,  which  he  said  was  particnhirly 
valuable  in  examining  large  specimens,  siuh 
as  sections  of  tumours,  the  vocal  orprans,  or 
anything  requiring  a  large  stage  movement 
to  bring  the  whole  of  the  structure  sucet^f- 
sivelv  into  view. 
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Mr.  W.  H.  Biilloch*  of  Chicago,  exhibited  a  '*  turn-table  "  forms  the  base  of  the  stand, 
and  described  a  microscope  especially  ar-  when  used  as  a  microscope.  By  simply 
ranged  for  examining  rock  sections,  with  changing  a  few  screws,  and  turning  the  iu- 
improved  facilities  for  minute  measure-  strument  over,  we  are  provided  with  an  ex- 
luents,  etc.  He  also  described  a  new  section  :  cellent  and  serviceable  self-centering  turn- 
cutter,  devised  by  Prof.  T.  J.  Burrill,  of  the  table.  For  use  in  the  field,  or  where  a  per- 
Uliuois  State  University.  This  instrument ,  fectly  steady  and  stationary  **  stand  "  is  re- 
was  novel  iu  constn  ction,  and  so  arranged  ,  quired,  a  wood  screw  is  provided,  which 
that  the  knife  could  be  set  at  any  angle  may  be  screwed  into  the  limb  of  a  tree,  a 
witb  reference  to  the  cutting  surface.  The  I  fence  rail,  or  any  convenient  place.  Xn 
"  well  hole  "  was  arranged  so  that  it  could  |  this  condition  the  liighest  powera  of  tlie 
be  moved  bodily  toward  the  knife  blade,  a  |  microscope  may  be  used.     Any  obliquity  of 


large  micrometer  screw  being  conveniently 
arranged  for  this  purpose. 

Mr.  E.   H.  Griffith,  of  Fairport,  N.  Y., 
I'ead  a  paper  describing  the  **New  Griffith 


illumination  by  the  mirror  may  be  obtained, 
and  for  opaque  objects  the  mirror  may  be 
used  above  the  stage  as  a  reflector.  The 
**  nose  piece"  is  arranged  with  the  **So- 


Chib  Portable  Microscope."  Reproduced  ciety  screw,"  and  the  body  tubes  being 
a  little  morocco  covered  case,  from  which  telescopic,  may  be  drawn  out  to  the  stan- 
Jie  took  a  number  of  disjointed  parts  of  a  dard  length  of  ten  inches.     This  stand  will 

I 

microscope.     These  he  rapidly   placed  to-  be  fully  described  and  illustrated  in  the 
P^eUier,    and    when    the    instrument    was  proceedings  of  the  society, 
monnted   the  unscientific  query  as  to  how  i 

w)  large  a  microscope  could    be    packed  i  afternoon  session. 

away  in  so  small  a  box,  came  to  the  surface.  '  The  first  paper  of  the  afternoon,  and  the 
The  advantages  of  the  instrument  are  that  last  one  of  the  session,  was  read  by  Prof, 
hy  a  number  of  ingenious  devices  liie  fine  T.  J.  Burrill,  Professor  of  Botany  and  Hor- 
and  coarse  adjustment,  and  many  ot  the  ticulture  at  the  Illinois  State  Univei^ity. 
conveniences  used  on  larger  instruments  It  was  ui)on  **  The  So-called  Fire  Blight  of 
can  l)e  secured,  and  yet  when  not  in  use  it '  the  Pear  and  Twig  Blight  of  the  Ai)ple 
can  be  packed  away  into  a  very  small  sx^<^<?6  i  Tree."  His  remarks,  bearing  as  they  do 
and  carried  in  a  cigar  case  or  a  coat  pocket.  |  upon  a  subject  of  great  practical  interest, 
The  instrument  was  made  for  Mr.  Griffith ;  are  given  at  some  length, 
by  the  Bausch  &  Lomb  Optical  Company,  |  He  said  the  widespread  and  disastrous 
of  Rochester,  and  embodies  in  it  several  in-  disease  of  the  pear  tree  called  fire  blight, 
teresting  points  of  construction,  notably  the  and  that  no  less  prevalent  and  alarming  one 
tine  adjustment,  which  is  believed  to  l>e  new,  known  as  twig  blight  of  the  apple  tree,  are 
and  is  capable  of  being  applied  to  larger  due  to  the  same  immediate  agency.  They 
stands.  are  identical  in  origin,  and  as  similar  in  their 

A  few  worils  about  this  stand  will  not  pathological  chai*acteristics  as  a  priori 
be  out  of  place,  and  the  little  instrument  reasoning  might  have  indicated.  The  quince, 
deserves  notice.  Mr.  Griffith,  whom  many  and  probably  other  plants,  among  which 
of  our  microscopists  are  i>ersonally  ac-  may  be  named  the  butternut,  the  Lombardy 
quainted  with,  leads  a  somewhat  nomadic  poplar,  and  the  American  aspen,  also  suffer 
life,  and  being  a  practical  worker  with  the  from  the  same  disease.  From  descriptions  it 
microscope,  was  unable  to  obtain  an  instru-  was  very  probable  that  the  yellows  in  the 
nient  embodying  his  ideas  of  a  practical,  por-  peach  will  be  found  due  to  a  similar  cause, 
table  microscope.  He  has  at  la.st  devised  one  The  immediate  and  exciting  cause  is  a  liv- 
which  is  capable  of  doing  more  and  doing ,  ing  organism  producing  butyric  fermenta- 
it  l)etter  than  any  juniahle  microscope  I  tion  in  the  carbonaceous  comjiounds,  starch, 
liave  yet  seen  described.     In  ordinary  use, .  etc.,  in  the  cells  of  the  affected  plants,  es- 
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pecially  in  those  of  the  bark  outBide  of  the  grains  from  the  cells.  The  cell  walls  are 
liber.  This  organism,  if  really  specitically  left  intact,  and  the  protoplasmic  portions 
distinct,  is  closely  allied  to  the  butyric  vi-  remain  until  after  the  starch  is  mostly  ab- 
brion  of  Pastern',  and  the  Bacillus  amy-  sorbed,  and  appears  to  suffer  little  change 
lobacter  of  Van  Tieghem.  The  disease  until  death  ensues.  The  disease  is,  par 
has  been  known  in  this  country  over  100  excellence,  one  of  the  bark.  The  leaves  die 
years.  Various  theories  have  been  advanced  in  consequence  of  this,  or  are  themselves 
and  one  by  one  disproved  except  the  one  of  invaded,  either  primarily  or  secondarily, 
fungus  growth.  In  1878  the  writer  an-  by  the  destroyer.  The  pix>gres8  of  the  dis- 
nounced  to  the  Illinois  Horticultural  Bo-  ease  is  always  slow,  but  the  leaves  of  an 
ciety  the  discovery  of.  bacteria  apparently  affected  limb  often  turn  black  quite  sud- 
connected  with  the  disease.     His  investiga-  deuly,  perhaps  according  to  meteorologic 


tions  were  can'ied  on  in  an  orchard  where 
there  were  94  apple  trees,  "20  pear  trees  and 


conditions.  In  diseased  bark,  before  change 
visible  from  without  has  taken  place,  and 


one  quince.  "After  finding  myriads  of  while  the  leaves  are  still  green  and  fresh, 
bacteria  in  the  fluids  of  the  diseased  tissues,*'  an  active  fermentation  occurs.  This  con- 
he  said,  *' I  inoculated  several  pear  and  ap-  tin ues  until  desiccation  or  the  exhaustion 
pie  trees  with  what  to  me  at  the  time  were  \  of  the  fermentable  substances  puts  an  end 
unsatisfactory  but  not  uninstructive  results,  to  the  process.  The  products  of  this  fer- 
Beginning  on  the  first  day  of  July,  1880,  I  mentation  are  carbon  dioxide  and  butyric 
experimented  in  various  ways  at  different  acid  or  a  closely  similar  substance.  From 
times  upon  66  trees  of  the  pear,  apple  and  the  fact  that  vims  from  the  pear  affects  the 
quince.  Of  the  numerous  applications  of  <  apple  tree,  and  vice  versa,  the  speaker  argued 
the  virus  upon  the  unbroken  bark  or  leaves,  that  the  disease  was  similar  in  each.  The 
none  were  successful.     Of  the  inoculations  experiments  tended  to  show  that  the  virus 


there  were  successful  63  per  cent,  of  the 
pear,  30  per  cent,  of  the  apple,  and  100  per 


is  harmless  upon  the  epidermis  of  healthy 
plants,  nor  does  it  penetrate  through  the 


cent,  of  the  quince.  Upon  the  pear  and  breathing  pores.  The  speaker  exhibited 
quince  trees  used  for  the  experiments  the  j  drawings  of  the  cells  of  a  healthy  plant  and 
disease  appeared  only  in  a  single  case,  ex-  a  diseased  one,  showing  that  the  stai*ch  in 
cept  as  the  direct  result  of  the  inoculation,  the  latter  was  gradually  absorbed.  He  ob- 
This  latter  was  sometimes  performed  with  a  j  tained  the  virus  from  diseased  trees,  where 
knife,  sometimes  with  a  needle,  always  with  '  it  exuded,  and  placed  it  in  distilled  water, 
careful  precautions  and  close  subsequent  i  Upon  the  dead    leaves  and  bi<anches  the 


examination.  Such  experimental  limbs  as 
permitted  it  were  cut  and  preserved  like 
herbarium  specimens,  and  are  exhibited 
with  the  paper. " 


virus  dried  and  looked  like  varnish.  "When 
redissolved  it  retains  its  vitality.  The 
simple  puncture  of  the  bark  of  a  tree  with 
a  needle  which  had  been  dipped  in  the  vims 


The  organism  found  answer  fairly  to  the  |  would  be  suflScient  to  cause  its  death.  Prof, 
description  of  Pasteur's  butyric  vibrion.  Burrill  exhibited  a  small  vial  containing 
They  are  usually  oblong,  rounded  at  the  about  a  teaspoonful  of  the  virus  in  solution, 


which  he  said  was  suf^cient  to  destroy  a 
whole  orchard. 

THE  OBIFFTIH   AWABD. 


ends,  mostly  connected  two  together.  Their 

motions  are  not  rapid,  consisting  of  turning 

in  every  direction,  and  sliding  irregularly 

forward.     They   are    found   within  closed 

cells,  in  the  open  spaces,  and  in  immense       The  committee  appointed  to  examine  the 

numbei's  in  the  vLscid  exudations  from  the  specimens  of  adulterations  of  commercial 

diseased  bark  and  leaves.     The  most  con-  articles,  and  to  award  the  prize,  a  fine  ob- 

spicuous    alteration    observed    in    the  tis-  jective,    offered  by  Prof.    GrifSth,  for  the 

sues  is  the  disappearance   of   tlio    starch  best  mounted  specimens,  reported  that  C. 
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his  exhibits  of  coffee  and  bntter  were  fine 


M.  Vorce  was  the  only  contestant  and  that  in  commercial  articles,   accompanied  with 


the  best  thesis  upon  the  specimens  stib- 


PBINTINa  THE  PAFEBS. 

Tlie  subject  of  publishing  the  papers  in 


ones.  He  was  therefore  entitled  to  the'mitted.  His  offer  was  accepted  with 
])rize.  I  thanks. 

President  Smith  presented  it  to  him  in  a ;     The  society  then  adjourned  to  meet  in  the 
brief  speech,  and  he  accepted,  regi-etting '  evening  at  Merrill  Hall, 
that  there  had  been  no  other  contestants.      :     r^i^^  ^^^  ^^  Merrill  HaU  was  weU  at- 

tended,  notwithstanding  the  unfavorable 
weather  which  prevaled.  It  would  be  use- 
less to  attempt  to  give  an  idea  of  the  ob- 
the  microscopical  journals  before  they  ap-  jects  exhibited  or  the  great  variety  of  in- 
I)eared  in  the  proceedings  came  up,  and  the  struments  used;  suffice  it  to  say  that  the 
following  i-eeolutionwasAdopted after  some! citizens  of  Detroit  appeared  very  much 
discussion:  :  satisfied  with  the  microscopists  and  their 

Resolved,  That  all  papers  read  before  the  exhibits  on  this  occasion,   and    many  ex- 
society  should,  if  accepted  by  the  publish-  pressed  a  desire  and  intention  to  become 

ingcommittee,  be  withheld  by  their  authors  more  interested  in   practical  microscopy, 
from  publication  elsewhere  until  after  their  rj^^^         ^     j^  ^^  ^^       i         .       ^^  ^^ 
appearance  m  the  proceedings;  and  that  the  i  ^        .  .        ->  w  «   v/   o^o  ***  nu^vu  vmx^ 

committee  shall  be  instructed  to  signify .  American  society  has  participated,  viz  :  at 
their  acceptance  or  rejection  at  the  close  of  Indianapolis,  Buffalo  and  Detroit,  that  they 
each  session,  and  shall  publish  the  proceed- 1  have  done  more  to  awaken  a  general  interest 
ings  within  three  months  after  adjournment  i^  microscopic  work,   than  those  of  any 


if  possible. 

Votes  of  thanks  were  tendered  the  citi- 
zens of  Detroit;  the  members  of  the  Griffith 
Club;  Prof.  M.  H.  Martin  for  the  use  of  the 
building  in  which  they  met;  Moses  W. 
Field  for  the  use  of  the  steamer  Grace  Mc- 


other  society  yet  held  in  this  country,  and 
as  the  society  will  continue  this  means  of 
disseminating  knowledge  at  its  annual  gath- 
erings, it  is  hoped  that  their  value  in  the 
future  will  be  correspondingly  gi'eat. 

The  following  manufacturers  of  micro- 


Millan;  to  the  Scientific  Association  for  the  -  scopes  and  accessories  were  represented  at 
entertainment  and  instniction  afforded  at  the  Detroit  meeting,  by  the  following 
the  visit  of  the  society  to  their  museum;  to  ]  gentlemen,  who  had  a  complete  assortment 
C.  J.  Whitney  for  the  use  of  his  opera  ^^f  |;he  instruments  manufactured  by  their 
house,  and  to  all  others  who  had  contributed  several  houses.     Brief  mention  onl  v  can  be 


to  their  pleasure  while  in  the  city. 

A  resolution  offered  by  Prof.  Burrill,  that 
the  President  and  Vice-Presidents  elect  of 


given. 

Mr.  W.   H.   Bulloch,   of    Chicago,  HI., 
was    on    hand   with  a   fine  assortment  of 


the  society  be  appointed  a  committee  to  re-  instruments  of  his  own  manufacture.     He 
port  uix>n  some  plan  for  uniformity  in  size  |  also  exhibited  the  working  of  the  new  sec- 


and  naming  of  eye-pieces  and  tubes,  was 
adopted. 


tion  cutter,  devised  by  Professor  Burrill. 
Mr.  Wm.  H.  Walmsley,  of  Philadelphia, 


The  report  of  the  Treasurer,  Mr.  Fell,  |  was  present  with  a  large  collection  of  in- 
showed  ^66.06  on  hand,  and  $450.75  due  struments  from  the  well-known  firm  of 
the  society,  of  which  the  Treasurer  regarded  R.  &  J.  Beck.  Notably  among  this  coUec- 
$114.69  as  being  very  certain  of  being  paid,  tion  may  be  mentioned  the  large  "Inter- 
making  the  total  assets  $380.81.  The  re-  national  Binocular,"  which  has  been  pre- 
port  was  adopted.  |  viously  described  in  this  journal,  and  also 

Prof.  Griffith  renewed  his  offer  of  a  one-  \  t^©  ^^^  stand  made  for  Dr.  Carl  Seiler, 
half  inch  objective  or  its  equivalent  for  the  which  we  may  state  was  manipulated  by  the 
Ixjst  mounted  slides  showing  adulterations '  doctor  to  illustrate  his  lately  prepared  sec- 
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tions  and  slides  of  the  human   vocal  or- 
gans. 


numbers  to  tlie  population  of  even  our  mmt 
Kcieiilific  centres,  that  these   meetings,  first. 


Mr.  Edward  Penuock,  in   charge   of  the  second    and    third,    have    not    been    snc- 

microscopical  department  of  Jas.  W.  Queen  cessful,    botli    in    point  of  numbers,   aiul 

&   Co.,  of  Philadelphia,  exhibited  a  varied  in  the  chai-acter  of  the   work  put  forth— 

assortment  of  instruments,  etc.,  from  that  only    a    small    proportion    of    which    lias 

well-known  house.  hec^n    made   permanently  accessible  ?     As- 

The    Bausch    &  Lomb    Optical    Co..    of  suredly  not  those  who   were   absent  from 


Rochester,  N.  Y,,  were  represented  by  Mr. 
Ed.  Bausch,  who,  in  his  usually  agreeable 
knaQuer,  demonstrated  tlie  capabilities  of 
the  instiTiments  and  objectives  from  this 
enterprising  firm. 

Dr.  Crumbaugh,  of  Lancaster,  Pa.,  a 
member  of  the  firm  of  Jno.  W.  Sidle  &  Co., 
exhibited  the    **  Acme"  stands,    and  **Cou- 


a  majority  of  these  meetings,  and  who  fi-om 
the  first  opposed  the  instituting  of  the 
society  on  its  present  basis,  and  by  their 
actions  and  conduct  have  been  anything  but 
en  rappfrrt  witli  it  ever  since. 

The  society  now  numbei*8  more  active 
workers  on  its  membei-ship  roll  than  at  any 
previous    period,  and  financially  it   is   in 


gress  "  turn-table,  prepared  by  this  young  ^^^  standing.  The  continued  support  of 
firm.  We  noticed  a  new  binocular  micro-  ^j,^  microscopical  workei-s  throughout  the 
scope  of  the  "Acme"  pattern,  which  ap-  country,  who  can  render  this  support  by 
peared  a  very  serviceable  instrument.  I  p,esenting  to  the  society  the  results  of  their 

Mr.  L.  R.  Sexton,  of  Rochester,  N.  Y.,ij^i^^^  without  their  pei-sonal  attendance, 
was  another  of  the  new  faces  we  met  with  ^^^  ^^jj  ^^.^^^  ..jn^  undoubtedly,  make  the 
at  the  Detroit  meeting.  He  represented  the  |  ^^^l^li^^^i^^^  ^^  ^1,^  ^^^i^t^  ;^  in^^^  ,,f 
manufactoryofMr.EGundlach,  of  Roches-,  ^1^^  progress  of  Microscopv  in  America, 
ter,  N.  Y.,  and  had  a  large  assortment  of  ^^^^  guarantee  the  future  Success   of  the 


society. 


stands,  eye-pieces,  objectives,   etc.,  of    Mr. 
Gundlach's  make. 

Not  only  in  the  instruments  and  mechani- 
cal contrivances  exhibited  at  the  meeting  of  —  The  soft  mass  of  protoplasm  or  sar- 
the  society,  was  there  an  index  of  the  con-  code,  forming  the  essential  part  of  the  boiK 
tinned  advance  of  microscopy  in  the  last  of  all  Rhizopods,  has  no  internal  cavity  Hke 
year  noticeable,  but  in  tlie  personal  work  ^^^  ^^dy  cavity  of  higher  animals,  neitlier 
of  the  membei-s  of  the  society  a  gratifying  j  ^^^s  it  a  mouth  like  the  higher  Protozoa, 
condition  of  affaii-s  existed.     The  slides  and  n^r  has  it  stomach  or  intestine.     Witliout 


exchanges  offered  at  the  meeting,  were  ex- 


trace    of  nerve   elements,  and  without  de- 


ceptionally  tine,  both  in  the  care  witli  which ;  fini^^'  ^^^^l  organs  of  any  kind   internal  or 
the  objects  were  prepared  and  in  the  finish  '  exteraal,  the  Rhizopod— simplest  of  all  ani- 


of  the  slides,  which  betoken  rather  the  work 
of  experienced  specialists,  than  that  of 
numerous  workers  from  various  sections  of 
the  country. 

Tlie  Detroit  meeting  of  the  American 
Society  of  Microscopists  will  be  noted  as  the 
third  time  in  which  microscopists  from 
widely  different  sections  of  our  land,  have, 
under  the  name  of  a  Microscopical  Society, 
l>een  congregated  together.     Who  can  say, 


mals,  a  mere  jelly-speck — moves  about  with 
the  apparent  purposes  of  moi*e  comi)lex 
creatures.  It  selects  and  swallows  its  ap- 
propriate food,  digests  it,  and  rejects  tlie 
insoluble  remains.  It  grows  and  rei)ro- 
duces  its  kind.  It  evolves  a  wonderful 
variety  of  distinctive  forms,  often  of  the 
utmost  beauty,  and,  indeed,  it  altogether 
exhibits  such  marvelous  attributes,  that  one 
is  led  to  ask  the  question  in  what  consists 


in  view  of  the  number  of  workei-s  with  the  t^^e  superiority  of  animals  usually  regarded 
microscope  throughout  the  country,  and  the  as  in"ch  higher  in  the  scale  of  life.— I^V/v 
trifling    proportion  they  bear  in   point  of    '"'  '' Fresh- Waiei-  Rhizopods^ 
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American  Association  Tor  the  Advance- '  i>i8.  winch  I  nsed  in  Havana.    The  Bndi- 

ment     of     Science— Sub-Section     of  '"*  nn^hracis  of  splenic  fever;   the  SpiHllum 
MicrOSCOPV-  I  ^^""^'^   <*^   relapsing    fever;    and    the 

bacillis  of  pig  typhoid,  or  infectious 
THE  A.  A.  AS.,  met  in  Boston  on  pneumo-enteritis,  all  come  under  this  head, 
the  25th  of  August,  and  organized ,  Yellow  fever,  so  far  as  the  germ  theojy  is 
m  Huntingdon  Hall,  at  the  Institnte  of  concerned,  may,  therefore,  be  classed  with 
Techuology.  Tlie  Sub-Section  of  Micro-  djoiera,  typhoid  fever,  and  the  malarial 
.soopy  (Prof.  Lattimoro,  of  Kochester.  |  fevers,  which  bv  a  process  of  reasoning  simi- 
N-.  \.,  Chairman,  and  Bev.  A.  B.  Hervey,  jar  to  that  commonly  used  for  yellow  fever, 
Sooretary),  was  to  have  met  in  the  after-  ^re  very  generally  believed  to  be  gei-m  dis- 
noon,  but  owing  to  the  difficulty  of  get-  eases.  WhUe  I  have  nothing  but  negative 
tmjr  the  membei-s  together,  no  meeting  was  ^  •esnlta  to  report,  so  far  as  the  main  object 
M,l.  Next  day,  (Thuraday),  was  spent  at  i  of  my  researches  is  conoei-ned,  I  have  been 
Cambndge,  so  it  was  not  untU  Friday  that  enabled,  through  the  liberal  policy  of  the 
the  fti-st  meeting  was  held,  and  the  follow-  National  Board  of  Health,  to  study  and  pho- 
uig  paiJere  read :  tograph  manv  of  the  common  organisms 

'•Mu-roscopic  Studies  in  Central  Florida,"  ionnd  in  the  atmosphere  of  New  Orleans 
C.  C.  Meniman;  "  The  (Irroi-s  of  a  few  Eug-  ,i^^^g  ^16  absence  of  any  epidemic  disease. 
liM,,  French -and  American  Stage  Micro-  Ab  I  consider  a  thorough  knowledge  of 
n,..t«^.-  William  A.   Rogers;  "  Appamt.is  these  every-day  organisms  an  essential  pre 


nsiMl  in  Photogi*apbing  Microscopical  Ob 
i'  "ts,"  Samuel  Wells;  **A  New  Freezing 
Microtome,"  William  Hailes;  "Microscopi- 
cal Investigations  of  the  Havana  Yellow 
Fever,"  George  M.  Sternberg;  **  Permanent 
Microscopic  Preparations  of  Amphibian 
IJlood  Corpuscles,"  S.  H.Gage;  **  Perma- 
nent Microscopic  Prepai^ations  of  Plasmo 


requisite  to  an  enlightened  studj'  of  an  in- 
fected atmosphere,  I  have  no  hesitation  in 
calling  your  attention  to  -my  reports  to  the 
National  Board  of  Health  for  details  as  to 
methods  pursued  and  other  matters. " 

On  Monday  the  30th,  a  second  session 
was  held  and  the  following  papers  read: 

"  On  the  Limits   of  Visibility  with   the 


.linm/'S.  H.  Gage.     The  following  extract  Microscope,"  by  A.   E.  Dolbear;    -Minute 
from  the  paper  of  Dr.    Sternberg,  wlio  is  Anatomy  of  the  Human  Larynx,"  by  Dr 
ScreUry  of  the  Havana  Yellow  Fever  Com-  Carl  Seiler,  and    "Some  of  the  Infusoria 
mission,  will  interest  our  readers.  Theinves-  p^und    in  Fresh    Pond,"    Cambridge,   by 
tii^ations  were  made  under  instructions  from  \  pj-of.  s.  P  Sharpies 


tlic  National  Board  of  Health,  particularly 
io  regard  to  vellow  fever,  its  endemiscitv 
anil  its  germ,  if  any.  The  speaker  remarked : 


On  the  following  evening  an  exhibition 
of  microscopes  and  microscopic  objects  was 
held.     Mr.  C.  C.  Merriman  exhibited  some 


•Ithmk  I  may  safely  say,  as  the  result  ,,,„„jerfullT  beautiful  specimens  of  ^„e««.a 
of  my  investigations  m  Havana,  that  tliere  Me^icna,  showing  spore  ca.ses  and  pollen- 
K  uo  gross  and  conspicuous  germ  or  organ-  ij^e  spores.  These  were  mounted  in  a  cell  in 
ism,  either  in  the  blood  of  yellow-fever  pa-  fl„id,  and  under  the  binocnkr,  with  a  half- 
tionts  or  in  the  air  of  infected  localities,  j^,.!,  objective,  were  most  beautiful  objects, 
wlnolibyits  peculiar  appearance  or  abun-  Almost  all  the  other  exhibitors  were  dealew. 
■laut  presence  might  arrest  the  attention  of  and  we  give  them  in  alphalietical  order. 
'.  muroscopist.  and  cause  suspicion  that  it  The  Bauscli  &  Lomb  Optical  Company 
i^  the  veritable  germ  of  yeUow  fever.  By  exhibited,  under  the  care  of  Mr.  Cari  Lomb. 
Kross.  and  conspicuous  germ.  I  mean  an  or-  a  fine  assortment  of  instruments  of  their 
OTism,  the  morphological  peculiaritias  of  manufacture,  ranging  from  the  Family  mi- 
vvlnol,  are  iea<lily  made  out  witli  a  fl'-«t-  Vroscope  at  $20,  to  the  Professional  at  8200. 
class  modern  objective,  such  as  the  Zeiss  The  special  chai-acteristics  of  these  micro- 
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( copes  are  the  thorough  and  dui*able  man* 
ner  in  which  they  are  made.  The  new 
model,  known  as  the  "  In vestigator*B  Micro- 
scope/' combines,  at  a  moderate  cost,  the  es- 
sential points  needed  in  the  use  of  the 
modern  wide-angle  objectives,  and  their 
accessoiies.  Exhibitions  or  **  soirees  "  are 
not  the  place  to  exhibit  or  test  the  quali- 
ties of  the  higher  class  of  objectives, 
and  consequently  but  little  was  done  in 
this  direction  by  any  exhibitor,  but  the  ob- 


clbse  up  to  the  slide,  or  removed  from  it  at 
pleasure.  The  diaphragm  plate  is  a  section  of 
a  hollow  sphere.  This  form  has  been  used 
before  for  the  purpose  of  enabling  the  plate 
to  be  brought  near  the  slides,  but  Mr.  (xund- 
lach  has  mounted  it  in  an  improved  mauncr. 
which  adds  greatly  to  its  efficiency  and 
convenience.  To  the  excellence  of  Mr. 
Gundach*s  objectives,  very  strong  testimoiiT 
will  be  found  in  our  correspondence  as  piiV 
lished  in  this  issue. 

Mr.  J.  T.  Ogden  had  on  hand  a  fine  ea«^ 


jects  exhibited  by  this  firm  were  all  shown 
with  a  clearness  and  sharpness  that  was  of  microscopes  and  their  accessories,  inclnd- 
.  highly  satisfactory.  ing  those  of  most  of  our  prominent  makerii. 

Messrs.  R.  &  J.  Beck,  represented  by  Amongst  other  instrament*  exhibited  by  liim 
their  agent  in  this  country,  Mr.  Walmsley,  was  the  new  Dissecting  Microscope,  just 
had  a  superb  collection  of  instruments  on  !  brought  out  by  the  Bausch  &  Lomb  Opti- 
exliibition,  and  it  is  hardly  necessaiy  to  cal  Company.  This  is  a  very  efficient^  low- 
say  that  under  Mr.  Walmsley *s  manage-  priced  instrument,  which  we  hope  to  illns- 
ment,  the  objects  shown,  and  the  method  of  trate  in  our  next  issue. 


showing  them,  were  such  as  to  gratify  all 
lovera  of  the  microscope.  Foremost  in  the 
collection  was  the  new  stand,  an  illustration 
of  which  may  be  found  in  the  May  number 
of  this  journal.  This  stand,  which  is 
known  as  the  International,  is  provided 
with  all  the  adjustments  and  movements  re- 
quired in  modern  microscopical  investiga- 
tions. It  was  a  source  of  great  gratification 
to  a  large  number  of  the  younger  micro- 
scopists  present  to  be  able  to  examine  this 
really  fine  stand;  the  workmanship  was  ex- 
quisite, the  design  elegant,  and  the  arrange- 
ment of  the  several  parts  very  judicious. 
Of  their  smaller  stands,  which  proceed  in 
regular  gradation  from  the  International 
down  to  the  Economic,  it  is  unnecessarv 
to    speak,    as    they    are    sufficiently    well 


Me.ssi*s.  Jas.  W.  Queen  &  Co. ,  were  repre- 
sented by  Mr.  E.  Pennock,  who  had  a  fine 
collection  of  microscopes,  chiefly  those  ol 
Crouch.  In  addition  to  the  ordinarv  stAnds. 
was  one  small  English  stand  by  an  unknown 
maker,  whicli  was  quite  portable,  foldiiii? 
together  compactly,  and  yet  very  cheap. 

Mr.  Schrauer,  of  this  city,  whose  Physi- 
cian's stands  are  well-known,  made  a  reir 
creditable  display,  if  not  in  numbers,  at 
least  in  the  special  adaptation  of  the  instm- 
ments  to  the  purpose  for  which  they  are  in- 
tended. 

Mr.  Stodder  had  &  fine  exhibit  of  ToUes' 
instruments,  including  the  new  stand,  m 
the  Tolles-Blackham  model),  intended  for 
Mr.  Crisp,  of  London.  This  stand  vras 
hardlv    finished,   but    it  was  so  far  com- 


known.     The  only  exception  to  this  was  pleted  that  its  fine  proj^ortions  and  work- 
perhaps  the  new  stand  made  especially  for '  manlike  finish  were  easily  seen.     This  was. 


Dr.  Carl  Seiler,  whose  investigations  on 
the  Histology  of  the  Larynx  demand  a 
mechanical  stage  of  unusual  range  of 
motion. 

Mr.  Gundlach  was  well  represented  by 
Mr.  L.  R.  Sexton,  who  exhibited  several 
very  neat  and  efficient  stands,  and  some 
very  excellent  objectives.  Among  the  im- 
provements presented  by  Mr.  Gundlach,  is 
his  new  diaphragm,  which  can  be  brought 


we  believe,  the  onlv  stand  of  Mr.  Tolles' 
make  that  Mr.  Stodder  had  in  liis  posses- 
sion, and  the  others  were  kindly  loaned  bv 
fnends.  These  microscopes,  therefore, 
showed  that  thev  had  been  in  use,  but  weri^ 
exceedingly  interesting,  as  showing  the  de- 
velopment of  many  of  Mr.  ToUes'  ide«^. 
One  of  the  famous  binocular  eye-pieces  was 
also  on  exhibition. 
Mr.  Zentmayer  had  a  very  fine  exhibition 


JOtJENAL  OF  mCROSCOPT. 


of  microscox)es,  under  tlie  charge  of  liis  son, 
Mr.  Charles  Zentmayer.  The  instruments 
made  bj  Zentmayer  need  no  commenda- 
tion at  our  hands,  and  from  the  Centennial 
stand  to  the  little  Histological,  all  were  the 
admiration  of  every  judge  of  good  work- 
manship. In  addition  to  microscopes,  Mr. 
Zentmayer  exhibited  a  very  interesting  set 
of  apparatus  for  comparing  the  lengths  of 
rods  and  bars,  and  especially  for  companng 
those  made  as  "  end  measures  "  with  those 
nsed  as  "line  measures." 

Mr.  Woolman,  of  New  York,  had  a  fine  ex- 
hibition of  micrascopes,  chiefly  by  Crouch. 
He  had  also  on  exhibition  the  Acme  stand 
by  Sidle  &  Co.  This  stand,  as  our  readers 
know,  is  chiefly  an  embodiment  of  the  ideas 
of  Prof.  J.  E.  Smith,  and  for  the  purposes 
for  which  it  is  intended  is  very  efScient. 

In  another  room,  Prof.  W.  A.  Rogers  ex- 
liibited  his  copies  of  the  standard  metre 
and  yard,  and  also  his  **  Comparator,"  a 
microscope  specially  fitted  up  for  the  pur- 
IKxse  of  comparing  minute  spaces.  Prof. 
Bogers  explained  the  special  features  of  this 
instrument,  and  while  he  was  present  his 
table  was  always  surrounded  with  an  inter- 
ested and  delighted  audience. 

Mr.  Wells  exhibited  some  very  fine  pho- 
tographs of  microscopic  objects,  the  process 
for  producing  which  he  had  previously  read 
before  the  Sub-Section. 

The  next  meeting  of  the  Association  will 
be  held  at  Cincinnati.  The  officers  elect  of 
the  Sub-Section  of  Microscopy  are  as  fol- 
lows: Chairman,  Rev.  A.  B.  Hervey;  Sec- 
retary, Prof.  S.  P.  Sharpies. 
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The  Detection  of   Forgeries    by    the 

Microscope. 

*naper  read  by  Prof.  J.  H.  Wythe.  A.M..  M.D..  bo- 
lore  the  San  JFrancisco  Microscopical  Society. 

A  N  article  in  the  Banker's  Magazine  for 
'^  August,  1878,  refers  to  the  value  of 
the  compound  microscope  in  the  examina- 
tion of  handwriting,  beyond  the  ordinary 
methods  of  experts  who  rely  upon  unaided 
^ion  or  a  hand-lens.  It  shows  that  the 
conclusions  of  an  ordinary  expert  are  reli- 
able just  so  far  as  they  rest  upon  data 


which  can  be  explained,  and  no  farther.     A 
man  who  writes  his  signature  frequently 
falls  into  a    series    of   rhythmical    move- 
ments   wliich    ai*e    peculiar    to    himself. 
This  may  arise  from  habit,  or  individuality 
of   muscular    organization.       His    general 
handwriting  may  differ  in  style  from  his 
signature,  but  the  accentuation  remains  the 
same.    A  talented  imitator   may  produce 
tliis  general  rhythm  of  a  signature,   and 
cause  the  testimony  of  an  expert  to  become 
vague  and  uncertain.     The  expert  may  de- 
tect a  difference,   empirically,    but  he  is 
unable  to  explain  it  to  the  satisfaction  of  a 
jury.      ** It  is  just  at  this  point'' says  the 
writer,  quoting  from  a  letter  to  the  New 
York  Times,    **  where  the    methods  of  the 
expert  break  down,  that  the  more  delicate 
methods  of  optical  analysis  represented  by 
the  compound  microscope,  interpose  to  de- 
tect and  demonstrate  forgery."    In  addition 
to  the  larger  rhythm  upon  which  the  expert 
bases    his    judgment,    there  is    a    minute 
secondary  rhythm  caused  by  the  action  of 
the  small  muscles  in  reg^ulating  the  amoimt 
of  pressure  upon  the  pen,  which  is  imper- 
ceptible to  the  naked  eye,  and  cannot  be 
accurately  determined  with  a  simple  mag- 
nifier, but  which  is  easily  discerned  in  a 
compound    instrument  under  a  power  of 
about   ten    diameters,    if    the    writing    is 
strongly  illuminated  with  a  good  buU's-eye 
condensing  lens.    These  variations  of  press- 
ure are  between  200  and  300  to  the  inch, 
and  are  as  regular  in  proportion,  as  they 
are  spontaneous  and  involuntary.     WTien  a 
man  writes  naturally,   the  pressure  varia- 
tions are  rhythmical,  while  on  the  contrary, 
when  he  is  consciously  imitating  the  writing 
of  another,  they  are  iiTegidar  and  unsym- 
metrical.     No  matter  how  cleverly  a  signa- 
ture may  be  imitated.     So  long  as  the|writer 
exercises  the  voluntaiy  control  of  the  hand, 
which  is  essential  to  the  act  of  imitation, 
juBt  so  long  the  margin  of  the  stroke  can 
be  demonstrated  optically  to  be  irregular  in 
the  length  and  the  distribution  of  the  waves 
which    indicate    the    muscular    impulses. 
Thus  the  compound  microscope  determines 
the  issue  at  the  point  where  the  coarser 


ddd 


THE  AMERICAN 


processes  of  the  ordinary  expert  fail.  My 
attention  having  been  called  to  this  subject, 
I  instituted  numerous  expeiiments,  which 
haye  convincetl  me  of  the  geneiul  accuracy 
of  the  article,  of  which  the  foregoing  is  an 
abridgement.  Careful  investigation  en- 
ables me  to  classify  the  phenomena  of  hand 
writing,  especially  signatures,  as  analyzed 
by  the  compound  microscope,  as  follows: 

1.  The  rhythm  of  form,  dependent  on 
habit  or  individual  organization.  This  is 
the  main  dependence  of  the  ordinary  ex- 
pert. It  may  be  determined  by  the  naked 
eye  or  a  hand-lens,  but  is  still  more  easily 
seen  by  means  of  the  magnified  image  in 
the  compound  microscope.  In  some  cases, 
an  enlarged  photograph  of  genuine  and  dis- 
puted signatures  may  be  useful — remember- 
ing, however,  that  the  form  of  letters  may 
change,  from  time  to  time,  more  readily 
than  the  general  rhythm. 

2.  The  rhythm  of  progress.  This  is  the 
involuntary  rhythm,  referred  to  above  as 
pressure  variations  on  the  point  of  the  pen, 
and  seen  as  a  wavy  margin  to  the  letters  of 
signature  when  well  illuminated  on  the 
stage  of  the  compound  microscope.  It  is 
caused,  in  all  probability,  by  the  rapidly 
successive  nerve  impulses  upon  which  the 
contraction  of  the  muscles  depend.  In  age 
or  infirmity,  these  impulses  are  perceptible 
to  the  eye,  and  we  say  that  the  hand  trem- 
bles. "But  as  a  matter  of  microscopic 
analysis  the  hand  always  trembles,  and  it 
is  an  inalienable  property  of  muscular  con- 
traction that  it  should."  The  regularity  of 
this  rhythm  is  destroyed  by  a  voluntary 
effort  at  imitation,  and  is  somewhat  inter- 
fered with,  but  not  entirely  broken,  by 
mental  excitement.  This  rhvthm  diflFers  in 
different  hand-writings,  so  that  it  is  well  for 
the  examiner,  if  practicable,  to  accustom 
himself  to  the  habitual  rhythm  of  a  genuine 
signature  before  expressing  a  judgment  on 
one  which  is  questioned. 

Tlie  art  of  writing,  is  a  most  complicated 
one,  requiring  the  consentaneous  action  of 
many  muscles.  When  perfectly  perfonned 
it  should  be  nearly,  if  not  quite,  automatic, 
requiring  veiy  little  mental  stimulus  for  its 


performance.  If  any  act  which  should  be 
automatic,  demands  our  attention  in  order 
to  execute  it,  the  difficulty  of  performance 
increases.  The  ordinary  mental  stimulus 
suffers  an  emotional  diversion,  which  causes 
l^roportional  muscular  impotence.  Hence 
emotional  disturbance  causes  a  trembling 
handwriting.  In  cases  of  writers*  cramp,  in 
which  the  muscles  respond  but  sluggislilv 
to  the  will,  and  render  the  grasp  of  the  pen 
faltering  and  uncertain,  this  rhythm  is 
greatly  exaggerated  or  inteiTupted.  Par- 
alyses of  the  ulnar  nen^e,  rheumatism  of  tht^ 
shoulder  or  WTist,  neuralgia  and  alcoholism, 
may  also  interfere  with  the  rhythm  of  pro 
gi'ess.  But  in  no  case  is  the  failure  of  tbo 
rhythm  so  marked  as  in  a  voluntary  attempt 
at  imitation. 

3.  The  rhythm  of  pressure.  By  this  I 
mean,  not  the  involuntary  and  rapid  action 
of  the  muscles,  producing  a  microscopic 
wave  as  the  writing  progresses,  hut  a 
rhythmical  alternation  of  light  and  dark 
strokes,  which  is  characteristic  of  some 
signatures,  and  which,  in  all  probability,  i<« 
a  variety  of  the  rhythm  of  form ;  yet,  as  it  is 
revealed  to  microscopic  analysis  rather 
than  to  ordinary  vision,  it  may  eseai)e  the 
most  expert  imitator,  and  so  become  an 
other  factor  in  making  up  a  judgment  in 
any  case. 

If  the  microscopist  carefully  obserre? 
these  three  rhythms,  being  careful  of  th* 
illumination  of  the  letters,  he  cannot  fail  to 
demonstrate  the  difference  between  a  genn- 
ine  and  an  imitated  signatui'e. 

In  a  i*ecent  trial  before  Judge  Crane,  in 
Oakland,  I  was  able  to  discriminate  between 
imitated  and  genuine  signatures  in  a  laiire 
number  of  cases  of  remarkable  similaritv. 
prepared  by  a  most  talented  writer,  as  well 
as  to  testify  to  the  genuineness  of  siguatiirej^ 
in  which  there  w^as  considerable  vaiiation  of 
form.  Mr.  Geo.  C.  Hickox,  ako  a  meml)er 
of  the  Microscopical  Society,  and  well 
known  as  an  expert  in  such  matters,  when 
his  attention  was  called  to  this  use  of  il^i' 
compound  microscope,  declared  to  the 
Court  that  it  was  a  new  and  wonderful  reve- 
lation, fixing  beyond  question  the  iudividu- 
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ality  of  hand-writiug,  especially   of  signa- 
tures. 

Should  this  method  of  investigation  be 
much  useil,  as  it  ought  to  be,  it  would  be 
convenient  to  have  a  microscope  made  for 
the  purpose,  having  a  large  stage  with  clips 
so  as  to  hold  paper  of  considerable  width, 
a  tube  of  wide  diameter  to  collect  as  much 
light  as  possible,  a  vei'y  low  power  eye- 
piece, and  a  special  objective  of  long  focus 
and  large  field  of  view. 


Pelomyxa  Paiustris. 

( Couiinueti/rvm  Page  202. ) 

CO^fE  months  ago,  I  mounted  a  large 
^■^  opatjue  Peloniyxa  under  cover  glass  in 
water.  It  was  of  in-egular  shape,  a 
thing  not  very  common  in  my  experience, 
as  by  far  the  greater  number  of  examples 
arc  of  an  ovoid  shape,  and  scarcely  ever 
change  it  materially.  The  shape  under 
ol>servation  is  correctly  enough  shown  in 
Fig.  3,  as  to  the  outline  in  ordinary  optical 
section.      Two  short   lobose   pseudopodia 


Fig.  8. 

are  seen  at  upper  right  and  left  hand  cor- 
ners, and  one  at  lower  right  hand  comer. 
These  pseudepodia  a,  A,  c,  were  simply  exten- 
sions or  bulgings  out  of  the  body,  nowhere 
hyaline,  and  in  them  was  plainly  to  be  seen 
the  same  sort  of  granular  circulation  as 
always  occurs  in  sucli  pseudopodia,  in  Pelo- 
luyxa,  and  as  I  had  often  before  observed,  so 
that  there  was  no  sign  of  their  being  different 
ia  character,  and,  therefore,  not  the  least  ex- 
IX'ctation  on  my  part  of  witnessing  any  ex- 
traordinary phenomenon.  It  being  neces- 
sary' for  me  to  discontinue  tlie  observation 
for  about  half  an  hour,  I  took  pains  to  leave 
a  plentiful  supply  of  water  to  guard  against 
ranch  increase  of  pr&ssure.  On  my  retura, 
I  was  much  astonished  to  see  a  form   en- 


tirely different  from  any  ever  before  met 
with.  The  pseudopodium,  <i,  had  travelled 
away  from  parent  mass,  having  gathered  it- 
self together  into  an  egg-shape,   from  the 


Fig.  4. 

smaller  end  of  which  there  ran  a  hyaline 
thread  of  protoplasm,  (Fig.  4),  connecting 
it  with  the  parent  mass.  I  had  not  long  to 
wait,  and  the  thread,  (/,  suddenly  parted  at 
its  weakest  point,  a  having,  in  the  mean 
time,  continued  to  travel  directly  away  from 
the  parent  mass,  and  as  constantly  stretch- 
ing the  thread,  which,  after  breaking,  was 
retracted,  one-half  into  the  parent  mass,  the 
other  into  the  body  of  the  now  independent 
Pelomyxa,  a.  After  separation,  the  young 
P.  moved  rapidly  away  in  a  pretty  constant 
direction,  scarcely  changing  its  shape. 

Turning  now  to  the  upper  right  hand 
corner,  I  saw  what  a})peared  to  be  an  earlier 
stage  of  this  same  **  mode  of  reproduction." 
The  pseudopodium,  6,  which  at  first  was 


FiK.  6. 

an  ordinary  blunt  protuberance,  now 
showed  a  deep  constriction  near  its  base,  Fig. 
5.  This  constriction  grew  gi-adually  more 
marked,  while  the  i)8eudopodium  rapidly 
assumed  more  and  more  the  character  of  an 
individual.  This  appearance  of  individu- 
ality became  very  evident  some  time  before 
actual  separation,  the  pseudopodium,  or 
rather  its  extremity,  moving  away  precisely 
as  travels  a  small  Pelomyxa,  the  connecting 
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Goi'd  meanwhile  growing  longer  and  smaller, '  way  a  saving  is  ma<le  in   postage,  and  do 
until  it  breaks  at  its  weakest  point.  "sk  of  loss  by  slips  being  broken  in  ti-ausit. 

T«  *i.:«    «.«««r>«  T  ««™.   *K«   Ki«*i»     *  ..;«       TJievwill  solve  the  problem  which  ofteu 
In  this  manner  1  saw  tlie   birth  of  six  ,  -       .,        -    a     .*  n    ^         t    • 

_,.  -.       .,.,..,,     perplexes  the  student  or  collector  who  is 

young  P.  s  Irom  one  fair  sized  mdividual.  ,  crowded  for  cabinet  room,     many  objects 

The  young  P.*s  so   produced  measured  in   for  future  reference  may  be  mounted  in  this 

length  -14  mm.,  -23  mm.,   40 mm.,  45  mm.,   simple  cell,  numbered  and  put  away  witli- 

•54  mm.,    -tK)  mm.,  the   parent   mass  being  ?"^  f  ^V^^^^f^^»^^^^^.f^'f^^^^^^^ 

_        ,        -^  "   huudred    of   tliem,  while   but  forty  slides 

reduced  to -90  mm.  (.o„ui    be    accommodated    in     the     same 

These  resultant  foims  I  kept  under  ob-  space." 
servation   for  some  hours,   at  the  end    of      The  cost  of  the.se  cells  is  thirty  cents  per 
which  time  they  appeared  in  every  respect  tis  dozen, 
at  lirst,  so  that  I  am  inclined  to  tliink  that  ^^^^ 

we  have  here  a  normal  process  of  reproduc-  The  MicrOCOCCUS  Of  Bluish  PuS. 

tion.                                       W.  G.  Lapaam.  'pjj^  following  note  we  clip  from  the  Buf- 
•  ♦  • I  falo  Mn/irai  Jonnnil^  for  which  it  was  trans- 

A  New  Cell  for  Opaque  Objects.       \  j^*^^  ^^^°^  ^^»^  ^^^*^^  ^y  ^-  ^^'-  ^'*^"  ^^^"^^ 

THEBE    has  just    been    placed    in  our  i     As  is  well  known,  a  controversy  has  long 

hands  a  circular  relating  to  a  new  %f}^^}^\  l>etween  Cohn,  on  the  one  hand,  ami 

,,            XI     J     •     1   1      HT     TT   t:i    Ai.         1  iiiUrotli  and  >iaeeele  on  the  other,  over  the 

cell  recently  devised  by  Mr.  H.  F.  Atwoo<l.  ,,„e»tiou  whether:  in  the  .-ase  of  the  S<-Lizo- 

of  Rochester,  N.  Y.,  who  has   placed  them  mvcetes,    there    exist     as    iiianv    distinct 

on  the    market.     The    accompanying  sec-  species  as   variations  in    fonn;  or  whether 

tional  view  convev's  a  good  idea  of  its  shape  <^l'e  various  forms  are  capable  of    transi- 

the  dotted  lines  ^indicating  the  thin  glass  *^*^"    "^^^  ,T\  ''^^^'''   ^IT    ''7^V°f  ^' 
i,iic  i«v/bM3u   x*xx^   AUUAV.UC    f^       ^   v       K  existence  of  but  one,  or  at  least  of   but  verv 

cover.  few    species.       This    controvei'sy    is   being 

Speaking  of  this  cell  Mr.  Atwood  says:  vigorously   pushed   by   ('ohn,  and   he   has 

*'  A  considerable  experience  in  mounting  mentioned  the  microem-cus  prodigiosus  and 
opaque  slides  during  the  past  few  yeai-s  has  l"teus  as  exa!n])leh  whose  form  and  color 
convinced  me  that  much  of  the  labor  inci-  are  i>eriijrtnently  mamtained,  no  matter 
dent  to  it  could  be  avoided,  if  a  cell  of  suit-  l^^^^  the  coccus  is  ]nopagat<'d.  He  adds 
able  material  and  shape  could  be  produced  t^^at  if  by  propagation  other  varieties  de- 
at  a  nominal  cost.  This,  I  tliink,  has  now  ^elop  they  must  be  considen^l  a«  arising, 
been  attained,  and  I  take  pleasure  in  sub- ,  i»«t  f»om  the  micrococcus  prodigiosus  or 
mitting  one  for  which  I  claim  convenience,  Inteus,  but  rather  jw  having  a  foreign 
cheapness,  and  general  utilitv.  With  it  source;  should,  however,  cocci  of  similar 
the  amateur  can  produce  a  slide  fnllv  as  *«rms  and  color  ai)pear,  this  is  to  be  con- 
perfect,  and  with  as  great  a  degree  of  neat-  ^^ulered  as  conclusive  proof  of  the  stability 
ness  as  can  the  professional.  The  cell  is  «^  the  various  foms  of  Schizomycetes. 
of  hard  rubber,  highlv  polished,  and  of  at-  Strange  as  it  may  seem  this  argument  has 
tra<-tive  shape;  the  base  is  solid,  thus  giving  ^^^^  allowed  to  have  force  with  even  some 
a  black  back-ground  of  rubber;  around  the  ^^"te   intelligent   persons.      Some    exp>eri- 

meiits  tending  to  answer  this  question  have 
^^^-----^^^^  been   made   by  Dr.    Kurlich's    in  Laugeji- 

l)eck's     Archives     in    an    article     entitled, 
CELL  FOB  OPAQUE  OBJECTS.  **  Uel)er  Vegetation  von  Pigment  Bacterian 

in  Verbandstolfen." 
top  is  a  ledge  fitted  to  receive  a  one-half  The  investigations  s€»em  to  have  l)eeii 
inch  cover  glass;  this  being  secured  by  a  made  under  the  sui)ervision  of  Prof.  Von 
trifle  oi  shellac  or  any  similar  cement,  com-  Bergman,  of  Wurzburg.  who  is  well  known 
pletes  the  mounting.  The  cell  may  be  at-  as  having  written  upon  this  and  similar 
tached  to  a  glass  slip  by  any  cement,  b*^fore  subjects.  The  inve,stigations  were  h'niited 
or  after  preparation.  For  exchanges  it  to  the  varieties  of  coccus  found  in  blui.sh 
offers  superior  advantages,  inasmuch  as  the  yhw.  The  cocci  are  recognizable  by  a  pe- 
cell,  with  object*  enclosed,  may  be  sent  culiar  aromatic  sweetish  odor.  Von  Berg- 
through  the  mails  independent  of  the  glass  man  recognized  this  otior  in  the  sputa  of  a 
lilips,  the  recipient  attaching  them.     In  this  >  patient  with    pulmonary   gangrene.      The 
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roloiiess  coccus  inoculated  upon  purulent 
{(I'iiiiulations  caused  bluish  pus.  As  the  re- 
sult of  a  gunshot  wound,  a  patient  had  a 
[uis-setTeting  wound  of  the  tongi^.e  and 
louermaxiUary;  the  secretion,  not  bluish. 
luui  the  peculiar  odor,  and  by  inoculation 
upon  a  pui-ulent  granulating  surface,  the 
I'liie  pus  cocci  were  formed. 

The  color  and  nature  of  the  cocci  have, 
theivfore,  but  an  indirect  connetrtiou  with 
that'll  other.  This  is  further  shown  by  the  fact 
that  these  cocci  can  be  made  to  increase  in 
Pasteur's  fluid.  They  are  here  entirely  color- 
less, but  can  be  made  to  assume  the  blue 
t'oloi"  upon  mixing  with  pus.  The  yellow 
cocci,  which  in  Wurzburg  is  often  found 
upon  moistened .  bread  exposed  to  the  air, 
when  added  to  i)us,  were  transformed  into 
the  bhie  variety.  The  blue  pus  cocci,  the 
yellow  cocci  of  bread,  the  <;olorles8  offspring 
of  the  blue  cocci  in  the  fluid  of  Pasteui*,  when 
iiaplantetl  upon  gypsum  produce  red  cocci. 
Still,  in  other  ways  was  it  determined  that 
the  color  is  really  of  no  moment  to  the  cocci. 
Cohn  would  thus  appear  to  have  no  rea- 
bon  for  distinguishing  the  colored  cocci 
troin  the  colorless.  In  no  instance  does 
it  seem  warranted  to  classify  according  to 
color. 


Gutta  Percha  Ceils. 

Mv    attention    was    first    called   to   this 
inethod  by  Dr.  Tulk,  of  London,  who  sug- 
gested for   this    purpose   the    tliin   guttii- 
IKTclia    tissue,    used  by    surgeons   in   the 
place  of    oiled  silk.      I  have    had   special 
punches  made,  which  cut  neat   lings  from 
this  tissue,  and    I    have   used   these  rings 
with  the   greatest  satisfaction.     I   have  no 
preparatii)iis  of  my  own   more   than  about 
two  yt>ai*s  old;  these  so  far,  show   no   signs 
of  change.     Dr.    Tulk   informs  me  that  he 
lias  them  ten  years   old,  and   still    good  as 
wh«n  new.     I  have  noticed  that  in  some  re- 
c«'nt  papers  in   the   microscopical  journals 
the  writei^s,  who  with  little  experience,  have 
>o  lauded  wax  rings,  si)oak   of   *'  thin   rub- 
!Hir''  for  rings.     Evidently  they  have  seen 
^HiiL'where   the  gutta-percha    mount,    and 
^ipposod   it    rubber  -the    latter    will   not 
iiiHwer,    melted    rubb  5r   will    not   become 
Imid.     One   beauty   of    the    gutta    percha 
riu^  is  the   very   moderate  heat   required; 
it  is    thus    available     for     many     objects 
whicli  might    be    injured    by    the   greater 
lieat  necessary  for   the    asphalt  or   shellac 
''incfs.     As  those  rings    in  the   arrangement 
^hich   I  have  spoken    of,    can   be  rapidly 
lua.le,  and   us    they    can    be   kept   for  any 


!  length  of  time  (shut  away  from  the  dust), 
!  they  are  at  any  moment  ready  as  well  as 
convenient  for  use.  The  preparation  is 
i  tii-st  arranged,  dried  or  burnt  on  the  cover, 
the  slide  cleaned,  a  ring  laid  on  the  centre 
and  on  this  the  cover  is  placed;  the  whole 
is  now  held  together  by  the  forceps,  and 
sliglUly  warmed,  just  sufficient  to  soften  the 
gutta  percha;  the  forceps  may  now  be  laid 
aside,  or  used  simply  to  press  the  cover 
home,  warming  the  slide  gently,  also  the 
cover;  the  perfect  contact  of  the  softened 
"tissue"  with  the  cover  and  slide  is  easily 
recognized,  and  with  a  little  care  this  can 
be  effected  very  quickly,  and  nothing 
further  is  necessary.  A  tinishing  ring  of 
colored  cement  makes  a  very  neat  mount, 
but  it  is  not  necessary. — Prof.  H.  L.  Smith 
in  Science. 

[We  have  no  faith  in  the  durability  of 
gutta-percha.  Every  specimen  that  we 
have  had  an  opportunity  of  watching,  has 
become  granular  and  brittle  after  a  time. 
The  iinishing  ring  of  cement  which  Prof. 
Smith  regards  as  unnecessary,  we  considei* 
ihe  salvation  of  these  cells.  The  gutta 
percha  ring,  if  unprotected,  will,  after  a 
time,  become  a  mere  mass  of  loosely  ad- 
herent grains.  If,  however,  these  grains 
be  held  together  with  shellac  or  some 
other  varnish  or  cement,  the  cell  mav  last  a 
long    time. — Ed.     Am.    Jour,    of    Micko- 

SCOPY.] 


Cttttent  got^iei. 


Astronomy  in  Bochester.— The  new  Warner 
Observatory,  wliieh  is  l)eing  erected  at  Rochester. 
N.  Y..  is  attraetioB  much  attention  in  social  and 
literary  as  well  as  seientifle  circles.  The  new 
telescope  will  be  twenty-two  feet  in  leng^th,  and 
its  lens  sixteen  inches  in  diameter,  thus  making 
it  third  in  size  of  any  instrument  heretofore 
manufactured,  while  the  ilome  of  the  Observa- 
tory is  to  have  some  new  applianees  for  specially 
observing  certain  portions  of  the  heavens.  It  is 
to  be  the  finest  private  observatory  in  the  world, 
and  has  b<»en  heavily  endowed  by  Mr.  H.  H. 
Warner.  Professor  Swift  has  labored  under 
numerous  disadvantages  in  the  past,  and  the  new 
comet  whieh  he  recently  found  was  in  spite  of 
many  obstacles,  but  as  the  new  Institution  is  to 
l>e  specially  devote<l  to  discoveries,  there  are  g<X)d 
reasons  to  expe^'t  very  many  scientific  revelations 
in  the  near  future  from  the  Wtirner  Observatory 
at  Rochester. 
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THE    AMERICAN  the  receipts  from  sales  to  outsiders.     If  the 

Ji  r      TVyT*  present  membership  fee  is  not  sufficient  to 

OUrnal      OI       iVllCrOSCOpy,  jothis,  thenlet   it  l>e   increased  by  half  a 

AND  dollar — the  present   price  of    the  Trausao 

p QP  Tjr  \  n     SCIENCE  tions.     This  would  do  away  with  all  ntx-ch 

sitv  for  such  a  resolution  as  that  wbich  ili> 

Terms— $1.00  per  year.  figures  the   transactions  of  this  year,   auil 

ADVERTisEMENTf}— 30  (MMits  i>»^r  Uiie.  wliicli  prohibits  the  members  from  publisli- 

All  Communications  should  Ik>  iultlresKt'<l  to  ing  their  papers  elsewhere  until  after  tliov 

THE  AMERICAN  JOURNAL  OF  MICROSCOPY,  have  appeared  in  the  Proceedings.     Such  n 

P.  O.  Box  2852.  u  Doy  Street.  N<?w  York.  coui*se  tends  to  U()  good.     The  papers  rea<l 

„ .  ,         .  .    ,,  ,    ,   before  this  society  relate  to  widely  different 

The  followmg«:«'utleiiienhttve  kindly  eunsented  -^      .  " 

^   ,     ,, .    ,  ,        ,  ..         subjects;  some  pertain  to  zoology,    sometu 

to  act  as  agents  for  this  Journal,  and  are  author-  j         »  i  »►  » 

ized  to  receive  8ubs,Tiptiou8  and  .ulvortisemontB:  ^•"t*"?'  «"«"<'  *«  mmeralogy,  some  to  m.cio- 

Chas.  Stodder.  131  Devonshin.  Street.  Bost..n.  "Copy  proi-er.     The  credit   aud    us<-hUnevs 

J.  G.  Lanoouth,  48  MadiHon  St..  Chii-aso.  III.  of  the  society  Ls  increased  by  having  tbes< 

Jas.  W.  QuEBN  4  Ck)..  w*  Chestnut  St..  PUilu..  P«.  papers   appear,    and   appear   proniptlv,  iii 

W.  H.  Walm«lev  991  Chestnut  St    I'hila.  Pa  .^    .            ,       „                ,       ^orld;  aL,l 

Fred.  Wagner,  41  ^V  est  fifth  St..  Ciiiciiuiati.  Ohio.  *             *                                                      .' 

Wm.  M.  Rebasz.  liot^hester.  N.  Y.  anything    which    prevents    this     uiuversal 

R.  N.Reynolds.  D.  &  M.  Junction.  Detroit.  31i«'h.    publication,  detracts  in  sevei*al   ways  from 
Geo.  E.  Fell.  317  Maii4 St..  Buffalo  N.Y.  ^j^^  success    of  the   society  and    its   work. 

First  of  all,  itisop])ose<l  to  the  very  objects 

The  American  Society  of  Microscopists.  ana  purposes  of  the  society,  which  is  \i> 

I  T  is  with  great  pleasure  that  we  give  our  diffuse  knowledge,  and  not  to  sell  ti-ansai  - 

^     readers  this  month  a  very  full  report  of  tions.     Secondly,  it   prevents  the  present 

the  Proceedings   of   the  American  Society  tion  of  special  papei*s,  and  so  works  duat 

of    Microscopists.      This,    as    our   readers  evil  to  the  society.     The  man  who  gets  up 

know,  is  a  young  society,  and  yet  it  »hows  a    paper    upon    some    special    subject   in 

a  degree  of  vigor  and  ('sprit   iltt  corps  which  Zoology,    wants  all  the   Zoologists  in  tht 

cannot   fail    to  secure   success.      Notwith-  world  to  see  it.  The  only  w  ay  to  bring  it  be- 

standing    drawbacks    which     would    have  fore  his  fellow  Zoologists  is  to  publish  it  lu 

utterly   paralysed  a  less  energetic   society,  a  Zoologii^al  journal,  or  as  a  separate  nunn,'- 

its  meeting  at  Detroit  was   a   success,  both  graph.      Anything   in   the    by-laws  whii  Ii 

as  regards  the  number  of  members  present  prevents  his  doing  this  widely  and  promi>t]v, 

and  the   character   of  its  transactions,  and  ;  will  tend  to  prevent  him  from  biingin^  tl  < 

we  feel  confident  that  in  future  it  will  grow  I  paper  before  the  society.     Moreover,  it  will 

rapidly  in  strength  and  in  usefulness.     To  be  found  that  in  many  cases  such  a  by-lav 

do  this,  however,  it  must  maintain  a  sepa-  is  inoperative,  and   this   year   we  have  tb«^ 

rate  and  distinct  organization,  and  although  curious  spectacle  of  a  paper  read    first  l>^ 

it  may  be  in  bad  taste  for  us  to  criticise  the  fore  the  American  Society  of  Microscopiste. 

laboi*s  of  a  meeting  at  which,  unfortunately  then    l)efore    another  society,  and  fiuidlv. 

for  ourselves,  we  were  not  present,   yet   we  ])ublished   in  e.rien^o.      Moreover,  the  pub 

cannot  help  expressing  the  feeling  that  the  lication    of  separate   papers   detracts  veI^ 

j>resent  method  of   publishing  the  Transac-  little  from  the  value  of  the  proceedings  ii.^ 

tions  is  a  mistake.    The  Transactions  should  a  whole. 

he  published  in  the  same  way  as   those   of       We  tnist  that  at   the   next  meeting  tlii> 

the  A.  A.  A.  S.,  the  E.  M.  S.,  the   R.  S.,  will   be    **  reformed   altogether.**      As  was 

and    other     prominent     societies.       Every  said   of  old:  *'The   liberal   heart  devisoth 

member  should  be  entitled  to  a  copy,  and  liberal  things,  and  by  lil>ei-al  things  shall  Le 

very  little  reliance  should  be  placed  upon  thrive." 
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The  American  Society  for  tbe  Advance- 
ment of  Science. 

rpHE  meeting  leceuUy  held  in  Boaton  hj 
^  tliia  body  waa  nndonlitedl;  tbe  most 
niceeasfat  in  tlie  liistoiy  of  the  Asaooiaition. 
The  proportion  of  memben  present  was 
greellj'  in  excess  of  that  at  any  fonnet 
meeting;  the  nombet  of  new  memben  added 
Tu  BomethiDg  nnpi-eoedented;  and  more 
importaot  than  all,  the  papera  read  were 
ol  great  interest  and  value.  Whentothiawt 
add  the  mnni&cent  bospitalitj  of  the  citi- 
zens of  Boeton,  who  did  everything  that 
Uj  in  their  power  to  render  the  eojotim  of 
the  members  pleasant  and  profitable,  it 
maj  readily  be  supposed  that  this  meeting 
ihrev  all  former  ones  in  tbe  shade,  and 
tbJa  was  tbe  nniversal  verdict  of  the  mem- 
bers. 

fiat  for  the  special  department  which 
moat  interests  the  readere  of  this  jonmal — 
llie  3ut>-Section  of  Microscopy— we  oan- 
Qot  aaaart  the  same  anctseiiB.  Notwitbstand- 
iog  the  earnest  and  judicions  efforts  of  the 
chairman.  Prof.  Lattimore,  of  Rochester, 
N.  Y.,  the  meetings  of  the  Sub-Section 
vere  few  and  &r  l)etweeD,  and  tlie  interest 
of  those  microBcopists  who  were  present, 
aeemed  to  be  attracted  in  other  directions. 
At  the  exhibition  on  tbe  lost  evening  on 
which  the  Sub-Section  met,  there  were 
two  or  three  private  exhibitors,  and  to 
personal  knowledge  several  members  who 
brought  instminents  and  objects,  did  not 
lliinlc  it  worth  while  to  unpack  and  exhibit 

This  is  not  to  be  .wondered  at,  however. 
The  Sab-Section  of  Microscopy  has  never 
been  a  aaccees  in  the  A.  A.  A.  S.,  notnritli- 
Btaoding  all  that  has  been  done  to  establish 
ud  foster  it  What  the  r«euon  of  this  ia, 
we  do  not  now  care  to  discuss;  it  is  sufficient 
for  our  purpose  tliat  the  bets,  as  recorded 
in  the  Proceedings  of  the  Society,  abun- 
dantly snstain  our  position.  Turning  bac^ 
to  previous  years,  we  find  that  at  the  meet- 
ing at  Troy,  N.  Y.,  quite  an  interest  was 
excited  in  the  subject,  mainly  through  the 
efibrta  of  Dr.  Ward,  and  the  Bev.  A.  B. 


ing  of  the  Permanent  Sub-Section,  with 
Dr.  Ward  as  Chairman.  At  the  Bnfhlo- 
meeting  mimy  of  our  beet  microscopists 
were  present,  notably  ProL  H.  L.  Smith, 
FroL  Morley,  Bev.  Mr.  Hervey,  Prof. 
TntUe,  C.  A.  Spencer,  £.  Qundlach,  and 
others.  Several  very  valuable  papers  were 
read,  and  a  most  interesting  conversazione 
and  exhibition  was  held  in  the  Groevenor 
Libraty.  On  turning  to  tbe  pubbshed  pro- 
ceedings of  that  year,  however,  it  will  be 
found  that  not  a  single  paper  from  this 
Sub-Section  was  published,  and  in  the 
report  of  the  Secretary,  while  everything 
else  hss  a  place,  tbe  meeting  at  tbe  Oroa- 
venor  Library isnotsomnchas mentionedl 
The  same  thing  occurs  in  subsequent 
volnmee.  In  the  vols,  for  1877,  1876  and 
1879,  the  work  of  the  Sub-Section  is  passed 
over  with  tbe  mereat  mention.  At  every 
meeting,  tbe  mictoscopists  connected  witlt 
the  association  make  a  spasmodic  effort  to 
eetablish  a  Snb-Bection,  and  make  a  begin- 
ning. Thus  far,  their  labon  have  resem- 
bled those  of  Sysipbus— aa  &Bt  as  they 
have  rolled  the  atone  up  the  mountain,  it 
has  rolled  bock  again.  For  omselvee,  in 
view  of  the  efforts  of  the  competent  men 
who  have  tried  and  failed,  we  have  no  hope 
of  ever  seeing  this  department  of  tJie  A.  A. 
A.  B.,  made  a  success. 


&m  §»»k  Mb. 


This  work  forms  a  laree  baDdsome  volame  of 
over  MO  pases  It  Is  br  lar  the  larKeM  sad  moot 
expensive  work  oa  tbe  mloroseope  thus  tar  Is- 
sued bv  an  American  ant.bor.  and  It  was  with  a 
sincere  hope  that  the  new  edition  wonld  not  oolr 
do  i^redlt  to  qb,  bnt  place  wllbin  the  reach  of 
American  students  an  exhauntiva  treatise  on  the 
mioroBoope  aa  it  is.  that  we  took  it  up  lor  re- 
view. After  a  most  oarefnl  examination,  we  hav* 
to  nontees  that  we  ore  completely  disappointed. 
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In  regard  to  all  those  points  which  spAoially  in- 
terest the  modern  student,  libe  work  is  aovarterof 
a  century  behind  the  times :  the  subjieet^  to  whi<:h 
the  earnest  student  will  be  most  likely  to  tn'm.  are 
^treated  in  the  most  cursory  manner,  and  the  Infor- 
mation that  is  ffiven  is  entirely  obsolete.  This 
is  a  hard  verdict,  and  one  which  we  reached  with 
nrreat  regret ;  but  we  do  not  believe  that  there  is  a 
sinfflo  intelligent  microscopist  in  the  country  that 
will  not  ain^ee  with.  us.  At  the  same  time,  how- 
•ever,  we  must  acknowled^  that  every  review  of 
the  work  that  has  come  under  our  notice  has  been 
most  favorable,  and  therefore,  in  view  of  the  uni- 
versal praise,  which  has  been  accorded  to  the 
book  by  the  journals  of  this  country,  it  is  proper 
that  we  should  ffive  our  reasons  for  diasentinc 
from  the  ureneral  opinion. 

In  fbrminir  an  opinion  of  the  merits  of  any 
book,  it  is  necessary  to  take  into  considera- 
tion the  aim  of  the  writer,  if  we  can  get  at  it 
Fortunately  for  us.  Prof.  Wythe  tells  us  (pa^^ 
^)  that.  **  it  is  proposed  to  give  such  a  re- 
Jiume  of  microscopy  as  shall  enable  the  student 
in  any  department  to  pursue  original  investiira- 
tions  with  a  general  knowledge  of  what  has  been 
accomplished  by  others."  We  are  not  dealing 
With  an  elementary  primer,  therefore,  but  with 
an  advanced  treatise  which  ought  to  present  to  us 
the  general  condition  of  microscopical  science  in 
the  year  1880.  When  we  examine  the  pages  of  the 
lK)ok,  and  find  that  the  author  proposes  to  do  this 
In  434  pages,  each  containing  less  than  half  as 
much  matter  as  a  page  of  Carpenter's  work  on 
the  microscope,  we  are  astonished  at  the  author's 
Dowers  of  condensation,  for  Carpenter,  who  does 
not  touch  at  all  upon  several  subjects  treated  of 
in  this  book,  has  filled  848  pages  (equal  to  1.600 
pages  of  Wythe's  volume}  in  an  attempt  to  do  the 
same  thing! I 

More  careful  examination  shows  us,  however, 
that  what  we  suppose  to  be  condensation  is 
merely  omission,  and  that  quite  a  number  of  im- 
portant subjects  are  either  entirely  omitted  or 
merely  mentioned.  Thus  the  subject  of  objectives 
occupies  just  one  page,  with  three  additional 
pages  on  test  objects  a  little  further  on.  Wen- 
ham's  reflex  illuminator  is  dismissed  in  two 
lines;  Smith's  vertical  illuminator  has  just  six 
lines,  and  in  neither  case  does  the  author  give 
«ny  directions  for  using  these  important  acces- 
sories. 

The  section  on  object  glasses  is  worth  quoting, 
iind  as  it  is  not  very  long,  we  here  reproduce  it 
After  referring  to  the  usual  diagram,  telling  us 
that  there  are  three  lenses,  each  composed  of  a 
double  convex  of  cr6wn  glass,  and  a  plano-con- 
•cave  of  flint,  the  author  goes  on  to  say: 

"  Different  opticians  have  different  formulas, 
and  propose  various  arrangements  of  lenses,  and 
there  is  room  for  choice  amoiig  the  multitude  of 
tnicroscopes  pr«R«nted  for  sale.  For  high  powers, 
the  German  and  French  opticians  have  lately  pro- 
posed a  principle  of  constructinn  which  is  known 
as  the  immersion  system.  It  consists  in  the 
interposition  of  a  drop  of  wat-er  between  the 
front  lens  of  the  objective  and  the  covering  glaas 


overthe  otgect  This  form  of  object-glasft  is  erflh- 
ing  Into  general  use.  For  the  more  perfect  per- 
formanee^f  an  objeotlva,  it  is  necessary  that  it 
should  be  arranged  for  correcting  the  effect  of 
difTerent  thicluiesses  of  covering  glass.  This  is 
accomplished  by  a  fine  screw  movement,  which 
brings  the  front  pair  of  lenses  nearer  or  further 
from  the  object  In  this  way  the  most  distinct 
and  accurate  view  of  an  object  may  be  obtained." 

Comment  is  unnecessary.  To  be  gravely  told 
that  water-immersion  objectives  are  "oominc 
into  general  use."  just  as  they  are  giving  way  to 
the  homogeneous  lenses,  is  decidedly  rich. 

After  this,  we  are  not  surprised  to  find  Gund- 
lach  still  located  in  Berlin,  (page  27).  or  to  be  told 
that  Dr.  Woodward  has  resolved  Amphtplf^^ 
peliucida,  **  with  Powell  A  Lealand's  1-16  immer- 
sion, using  oblique  sunlight  through  a  solution  of 
ammonio-sulphato  of  copper."  and  that  no  glass 
has  ever  revealed  the  lines  on  Nobert's  i9-lMuid 
plate,  though  "it  is  said  that  Hartnack's  immer- 
sion system  No.  lo.  and  oblique  light  has  resolved 
the  lines  in  the  I5th  band."  ( page  M). 

These  are  not  isolated  examples  of  the  cbarao- 
ter  of  the  book,  and  we  submit  that  they  fallr 
justify  the  verdict  which  we  have  pronounced. 


(S)0ntfipnAm(t. 


The  Editor  of  the  Aubbican  JouBMAii  of  Micbo- 
soopy  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 


**  Honor  Claimed  Without  Service  Sen- 

dered.** 

Ed.  Am.  Jour.  Microacopy^l  copy  the  above 
heading  to  Mr.  Bragdon'g  letter  in  your  last 
isBue,  because  it  is  typical  of  what  follows.  Ex- 
cept in  acknowledging  "  indignation  "  and  "  re- 
Bontment,"  his  writings,  and  Mr.  Stodder's,  are  to 
the  same  effect,  and  one  reply  will  serve  for 
both.  Mr.  Bragdon  must  have  spent  days  in 
wading  through  all  that  I  have  written  on  this 
subject  since  1855,  when  only  dry  objectives 
were  known.  Sensible  i>ersoi]s  will  say  that  be 
might  have  spent  his  time  to  better  purpose.  It 
is  the  same  eternal  repcftition  of  what  has,  or 
has  not  been  said,  over  and  over  again.  This 
has  become  disgusting  to  every  dLspassioDate 
microscopist,  and  I  shall  not,  Uicrefore,  waste 
time  even  to  turn  over  a  leaf  to  refer  to  the 
items  of  a  mero  personal  past  controversy.  I 
only  notice  the  misstatements  contained  in  Mi. 
Bragdon's  letter.  My  paper  appearing  hi  the 
Journal  of  the  RoycU  Microscopical  Boddy  tot 
Dec.,  1879,  was  written  in  onisequeDce  of  Ki^- 
Stephenson's  misplacfHl  stricturos  previousll 
read  before  the  society.  My  paper  consisted  ot 
quotations,  and  I  carefully  avoided  anything 
that  might  appear  peisonal,  and  in  this  1  was 
kindly  aided  by  the  hohohLfy  iito€tarT  ^ 
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editor,  and  ft  was  understood  that  this  was  to 
be  the  last  to  b^  Written  on  the  aperture  oon- 
trovergy  in  thts  country.  Mr.  ^todder,  how- 
ever, tobk  umbrage,  and  answered  it  four 
montbd  lifterwards  in  his  usual  style. 

I  said  ih  tny  last  letter  to  this  journal,  that 
toy  claim  to  the  added  front  might  be  taken  as 
"an  inferteoe  of  plagiarism  against  Mr.  Toiles." 
tfr.  Bragdon  canles  the  '*  inference "  a  little 
hirther  tiian  this,  and  alleges  that  "  I  accuse 
tlr.  ToUes  of  stealing  my  ideas,"  adding  "  an- 
cfther  insinuflbbn  of  theft,"  and  that  I  state 
'*  twenty  years  afterwards  Mr.  Toiles  stole  the 
idea  from  my  tiaper."  This  language  needs  no 
comment  from  me.  Mr.  ToUes  may  not  have 
read  my  paper  6t  1855  "  till  recently,"  and  I, 
tiierefore,  accept  the  explanation.  If  it  was  not 
read  by  him  sooner,  it  is  no  fault  of  mine,  as  I 
have  repeat^ly  referred  to  It  for  years  past  In 
the  controversy,  in  which  it  has  been  persist- 
ently ignortd  till  now,  when  some  notice  must 
betalcenof  it  I  will  at  once  dismiss  the  por- 
tion of  Mr.  Bragdon's  letter  filling  the  whole  of 
pages  181  and  182,  concerning  this  objective,  be- 
cause he  ImowB  nothing  of  the  subject  that  he 
is  writing  about. 

I  still  have  this  l-5th  with  the  supplemented 
front.  In  fact  I  possess  no  other— it  t>elongs  to 
the  series  of  my  microscope,  and  has  not  been 
altered  since  1855.  It  is,  and  always  has  been,  a 
«ucoeM,  and  embodies  all  the  conditions  of  bal- 
eam  aperture  that  I  have  specified.  With  the 
supplemented  front,  it  readily  and  dlstincly 
<ll8plays  the  markings  on  Amphipleura.  Thiis 
▼as  recently  shown  with  perfect  candor,  and 
fiiimess,  in  the  presence  of  others,  by  one  tiiat  in 
this  country  has  been  my  greatiest  opponent  in 
the  aperture  question,  which  is  now,  however, 
^wj'  properly  tabooed  between  us.  Two  more 
l-Sthsof  thEs  same  construction,  acting  either 
with  or  without  the  supplemented  lens,  were 
ttliibited  at  the  Philadelphia  exhibition,  but  as 
they  have  been  sold  long  ago,  I  cannot  lay  my 
hands  on  them.  Yet  Mr.  Bragdon,  without 
having  seen  anything,  would  persuade  the  pub- 
lic tiiat  my  aperture  was  limited  to  82^,  and 
that  the  arrangement  is  a  '*  failure !"  I  do  not, 
however,  come  forward  to  recommend  it,  for  I 
Aore"  abandoned  it,"  and  I  think  it  is  a  pity 
that  Mr.  ToUee  does  not  do  likewise,  because  an 
assimilation  to  this  formula,  necessitates  very 
small  front  lenses,  which  are  objectionable. 
Otiier  makers  succeed  in  obtaining  the  extremes 
of  aperture,  in  either  oil  or  water  immersion 
<*jective8,  having  remarkably'  large  fronts. 

I  iiave  now  to  refute  the  next  accusation :  I 
do  not,  either  privately  or  in  public,  put  myself, 
forWard  as  the  first  inventor  of  the  **  homogene- 
oW  objecUves.   As  a  matter  of  right,  I  simply 


desired  to  have  former  sentences  of  ihy  own  re- 
corded, Jiist  as  published,  in  t^hich  I  mdde  sujit- 
gesttons  dtecriptive  of  the  (conditions  df  dd 
hdmogetieous  immersion  lens.  This  called  forth 
the  ire  and  at  the  scum  Htne  some  written  com- 
ments, by  ih6  then  claimattt,  oh  my  t)dper  (ndt 
yet  read,)  Whd,  ibr  tliilt,  ihy  office,  raked  up 
against  me  what  he  considered  to  be  the  sins  of 
the  apertiitb  (jtiestion,  a  niattei:  that  had  nothing 
to  do  with  th6  subject  of  my  irdiiord.  As  X  am  not 
without  friends  in  the  society,  something  like  il 
scene  was  the  cohsequenca  If  Mr.  Bragdoti 
thinks  that  Mr.  ToUes  has  the  best  right  to  iM 
oil  immersion  system,  he  is  welcome  to  bring  th^ 
claim  forward  in  his  favor,  without  contradlty 
tion  from  me;  there  is  tills  difference :—Mh 
ToUes  has  given  us  formulee  for  objectives— 
which  he  is  competent  to  do— Mr.  Stephensoii 
has  done  notiilng  of  the  kind. 

I  am  not  so '^  shi-ouded  fn  a  thick  cloak  .d! 
egotism,"  as  to  be  unable  to  see  tliat  I  am  un- 
popular amongst  certain  microscoplsts,  or  tti 
imagine  that  my  "  claims  and  lilnts  radiate  li 
crown  of  diadems  about  my  brow."  Even  If  the 
nature  of  the  subject  admitted  such  anezaltetl 
state  of  things,  as  this  quaint  expression  im- 
pUes.  I  am  pretty  conscious  of  getting  latterly 
but  small  praise  and  plenty  of  abuse,  from  the 
said  clique,  who  are  disposed  and  ever  vigilant 
to  hail  any  fresh  appearance  with  hoots  and 
hisses.  I  need  not  specify  names— they  have 
well  advertised  themselves. 

Though  Mr.  ToUes'  name  necessarily  appears 
in  the  question,  I  am  sorry  if  anything  that  I 
have  said  may  tend  to  injure  him,  as  he  indeed 
needs  sympathy  for  his  certain  sacrifice  of 
health  and  rest  in  his  pursuit.  He  is  not  the 
only  maker  of  object  glasses  t^at  needs  sym** 
pathy— it  is  an  occupation  teeming  with  many 
vexations ;  one  that  ties  up  a  man  in  Hfe,  and  bj^ 
which  he  cannot  acquire  wealth,  and  must  dj^ 
poor. 

Having  thus  briefiy  noticed  the  points  con- 
tabled  in  the  letters  of  Messrs.  Stodder  and 
Bragdon,  I  remark  that  thei-e  is  not  one  man  of 
any  note  as  a  microsoopist,  that  condescends  td 
make  these  attacks.  They  are  raised  by  a  few 
narrow-minded  individuals,  incapable  of  es^ 
pounding  the  science  of  the  question,  who  seek  to 
form  a  kind  of  tribunal  on  my  actions  and  cob* 
duct ;  and  virtuously  express  **  spontaneous  feel* 
ingsof  indignation."  Ditto  "of  resentment"  at 
the  "  egotism," '"  unjust  insinuations  "  "  plagiar- 
ism," "misrepresentations,"  or  impUed  false- 
hood, which  they  attempt  to  show,  have  ever 
been  the  accompaniments  of  my  walk  in  mlero* 
soopio  science.  AU  this  is  really  too  lidiealotiSj 
and  if  one  of  them  could  only  hettt  a  lltUe  of 
what  is  said  around  him,  it  might  improve  his 
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moral  perceptions.  No  one  has  a  higher  ap- 
preciation of  the  beautiful  workmanship  of 
Mr.  Tolles  than  myself,  who,  by  his  own  pub- 
lications can  claim  his  just  dues,  but  appearing 
in  a  personal  controversy,  In  which  he  takes  no 
part,  he  may  well  exclaim  **  save  me  from  my 
friends  1" 

Finally  I  state  that  the  aperture  question  is 
by  no  means  "  now  settled,"  as  some  so  com- 
placently assert ;  it  may  be,  perhaps,  in  the  next 
generation.  As  the  principal  writer,  holding 
opposition  views,  I  have  been  simply  crowded 
out  at  last--even  learned  professors  have  ap- 
peared in  the  field  against  me,  but  whatever 
their  other  qualiflcations  may  be,  I  have  shown 
that  I  hold  but  little  respect  for  their  opinion 
in  this  matter.  The  following  conditions  have 
yet  to  be  disproved  before  the  present  modes 
of  measurement  can  be  admitted  as  correct : 

1st  Half  of  object  glass,  though  it  covers 
nearly  the  entire  field,  measures  more  than  the 
half  angle  of  aperture. 

2nd.  Tilangle  of  focal  distance  taken  either  in 
water  or  air,  up  to  working  diameter  of  front 
lens,  does  not  correspond  with  the  angle  tak^i 
by  the  usual  methods  of  measurement. 

Srd.  Angles  taken  from  the  limit  of  a  small 
stop  on  fhmt  lens,  up  to  focal  point,  representing 
the  true  aperture  under  the  olrcumstances,  is 
shown  in  excess  by  the  usual  modes  of  meas- 
urement. 

4th.  As  the  converse  of  this,  if  an  opaque 
patch  is  placed  on  the  front  of  the  objectglaas, 
so  as  just  to  obscure  an  object  in  the  centre  of 
the  field,  surrounding  objects  are,  nevertheless, 
visible.  The  true  angle  of  aperture  is  from  a 
point  in  the  focus  up  to  the  margin  of  this  stop. 
Outer  rays  extending  and  measured  beyond  this 
angle,  comprise  the  angle  of  field.  This  is  Prof. 
H.  L.  Smith's  "  ink  spot "  experiment 

F.  H.  Wbnham. 
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Penetration. 

Ed.  Am.  Jour.  JkHcroAoopy— Although  my 
townsman,  Prof.  J.  E.  Smith,  has  "  assumed  the 
pressure  "  on  the  subject  of  "  penetration,"  I  do 
not  see  that  he  has  adduced  any  new  argument 
on  the  question  at  issue,  which  is,  whether  pene- 
tration as  a  quality  in  objectives  is  alwas^  a 
defect  When,  in  my  former  communication,  I 
spoke  of  Dr.  Blaokham's  *'  perfect  objective,"  I 
referred  to  a  theoretically  perfect  objective,  ac- 
cording to  his  view,  that  is,  one  absolutely 
without  penetration.  But  I  am  surprised  to  see 
Prof.  Smith  declare  that  Dr.  Blackham's  1  inch 
is  "  superior  "  in  penetration,  while  Dr.  B.  sajrs 
it  hasverylitUeoflt! 

Suppose  the  field  glass  first  used  in  Pix>- 
fessor  Smith's  firnt  experiment  will  show  when 


focussed  on  (5),  all  the  three  houses  plainly  aixi 
clearly  in  their  natural  relation  to  each  other 
and  to  all  surrounding  objectSt  and  will  enable 
the  boy  to  even  count  the  nail  heads  on  the  side 
of  (6),  and  show  at  the  same  time  all  the  details 
of  (a)  and  (c),  except  the  nail  heads,  which  to 
be  seen  must  be  focussed  for  separately  on  each 
house;  while  the  second  field  glass  will  eveo 
disclose  the  rust  on  the  nail  heads  of  eithet 
house,  but  wiU  ahow  nothing  else  of  ike  hoiue<fr 
anything  elae  ai  Ihe  aame  view.  Which  field  glai» 
is  capable  of  the  most  general  usefulness?  With 
which  can  one  soonest  explore  and  inspect  ao 
expanse  of  country  ? 

Experiment  No.  2  cited  by  Prof.  Smith,  i& 
simply  threadbare.  Nobody  doubts  the  su- 
periority of  wide  angles  over  narrow  ones  is 
most  respects.  I  have  repeated  this  "experi- 
ment "  times  without  number.  I  have  even  used 
a  very  wide  angled  3  Inch  objective  with  ith  inch 
solid  eye-piece^  but  all  these  experiments,  and 
all  the  experience  I  have  been  able  to  get  out  of 
some  years  of  work,  have  served  to  conflnn  my 
dislike  of  eye-piece  magnification.  I  cannot  see 
an  object  the  same,  nor  as  well,  with  a  low  ob- 
jective and  a  high  ocular,  as  I  can  with  a  high 
power  wide  angled  objective  and  a  low  eye-pieoe, 
and  if  the  objective,  in  addition  to  good  deAni- 
tion,  has  good  penetration,  it  eudta  me  all  the 
better. 

In  actual  practice,  it  is  tempting,  on  aooount 
of  its  ease,  to  gain  power  by  eye-piecing  up.  I 
often  do  it  myself,  but  invariably,  when  I  have 
thus  gained  the  power,  and  seek  to  settle  some 
doubt  by  It,  I  feel  impelled  to  try  a  higher  ob- 
jective, and  go  back  to  a  lower  ocular,  and  in- 
variably when  I  do  so,  I  feel  well  repaid  for  the 
trouble  of  the  change  by  a  far  superior  result 

"  Mere  definition  of  surface,"  in  my  former 
article,  did  not  refer  to  opaque  objects  alone.  I 
like  the  vertical  illuminator,  and  it  is  one  of  my 
most  valued  accessories,  but  its  penetraticm  is 
precisely  that  of  the  objective  which  projects  the 
light  upon  or  into  the  object  It  is  not  neoes^ 
sary  to  resort  to  this  accessory  to  show  an  ap- 
parent (possibly  real)  nucleus  in  blood  corpus* 
des.  Manipulation  of  the  light  will  do  it  by 
transmitted  light 

Prof.  Smith's  quotation  from  Strieker  ei* 
presses  my  view  exactly.  I  believe  in  precisely 
that  method  of  work,  viz:  begin  with  pen^ra* 
tion  and  finish  with  definition.  But  after  all,  I 
fail  to  find  any  error  of  the  older  histologist^ 
pointed  out  by  Prof.  Smith.  No  (Hie  doubts,  or 
ever  did  doubt  so  far  as  I  know,  that  with  im- 
proved objiictlves  new  diacoveries  would  be  made. 
but  the  broad  assertion  was  that  the  older  his^ 
tological  work  was  not  only  incomplete,  but  erron- 
eous j  and  by  some,  at  least»  hoidliog  this  view,  it 
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was  attributed  squarely  to  the  use  of  lenses  pos- 
eeaeed  of  that  much  abhorred  penetration.  Now, 
I  foil  to  see  tt  pointed  out  where  any  of  the  work 
that  theolder  histologists  did  do  was  wrongly 
done.  No  one  knows  better  than  Prof.  Smith, 
that  I  am  but  little  acquainted  with  histolofiry» 
henoe,  his  inviting  me  in  the  very  scant  time  I 
get  from  my  business  to  rend  up  the  work  of 
several  men's  lifetimes,  and  hunt  out  some  er- 
ror, instead  of  pointing  me  directly  to  some  of 
the  errors,  if  any  exist,  seems  to  me  like  begging 
the  question  entirely. 

I  doubt  not  that  errors  exist  in  the  work  of 
both  the  old  and  the  new  histologists.  It  could 
scarcely  be  human  work  tf  otherwise.  But  the 
point  is,  were  such  errora  due  to  faulty  c  beer- 
tation  caused  by  defective  image,  owing  to  low 
angle  of  objective  used,  or  were  they  errors  of 
tii(erpre(a<ton  due  to  faulty  reasoning  regarding 
what  was  correctly  shown? 

Prof.  Smith  cannot  be  serious  in  asking  me  to 
pubiish  abroad  the  names  of  persons  claimed  to 
be  mistaken  in  their  views  and-  observations, 
which  would  simply  be  to  embark  on  a  stormy 
sea  of  dispute  and  public  controversy,  for  which 
1  have  next  to  no  time  and  still  less  taste.  Es- 
pecially, since' he  first  charged  error,  should  he 
flrst  produce  some  proof  of  it.  If  he  really  asks 
for  information^  he  meets  me  almost  daily,  and 
can  obtain  it  privately  at  any  time.- 

Tbe  original  question  was  the  defect  per  ee 
of  penetration  in  objectives.  My  views  on  the 
subject  were  expressed  very  -fully  in  the  paper 
read  by  me  before  the  American  Society  of  Ml- 
croecopists,  at  Detroit,  in, August  last,  and  I 
can  add  nothing  to  the  argument  therein  con- 
taiiMd,  and  shall,  therefore,  now  retire  from  the 
ilifiCQssion,  and  leave  the  subject  to  the  pene- 
tration of  every  microeoopist's  judgment  on  its 
own  merits.  C.  M^Vobcb. 


The  Biagrnosis  of  Blood  Stains. 

Ed.  Am.  Jout,  MicroBOopy—1  observed  hi  the 
September  number  of  your  excellent  journal,  a 
letter  from  Richard  H.  Lemmon,  M.D.,  which 
strangely  misrepresents  my  i)06ition  in  regard 
to  the  "  Diagnosis  of  Blood  Stains  by  Micro- 
scopic Examination." 

Putting  aside  the  more  obvious  Interpreta 
tion  of  my  -assailant's  note,  and  charitably  at- 
tributing it  to  simple  lack  of  knowledge,  or  con- 
genital deficiency  hi  mental  acuteness,  I  beg 
leave  to  reply  with  the  following  quotations 
from  my  paper  in  the  London  Monthly  Micro- 
^oopietdJowmcd,  May,  1875,  p,  215 :  **  As  bir  as  I 
am  aware,  there  is  at  present,  (1875.)  no  method 
known  to  science  for  discriminating,  micro- 
scopically or  otherwise,  the  dried  blood  of  a 
human  being  from  that  of  a  dog,  monkey, 


rabbit,  musk-rat,  elephant,  lion,  whale,  seal,  or 
in  fdct  any  animal,  whose  corpuscles  measure 
more  tlian  l-4000th  of  an  inch  in  diameter;"  but 
(p.  213,)  '*  as  may  often  happen  in  medico-legal 
practice,  when  evidence  other  than  microscopical, 
narrows  down  the  conditions  of  the  case,  to  the 
question :  *  Is  this  stain  human  blood,  or  that  of 
an  ox,  pig,  or  sheep?*  the  microsoopist  can, 
from  foir  specimens  of  blood  spots,  as  ordhiarily 
produced,  aifirm  truthfully,  that  the  given 
stain  is  positively  composed  of  human  blood, 
should  it  really  be  so." 

These  statements,  (which,  by  the  way  express 
my  present  views),  published  more,  than  five 
years  since,  in  the  organ  of  the  British  Micro- 
scopical Society,  and  a  little  more  briefly,  in  the 
leading  medical  journal  of  America,  (Am,  Jour. 
Med.  Sciences,  Apri),  1875,  p.  576  ,  could,  it  seems 
to  me,  with  difficulty  elude  a  truly  earnest 
student  of  this  important  problem  in  medical 
jurisprudence,  and  I  must,  therefore,  apologize 
for  occupying-your  valuable  space  with  them, 
at  this  late  period  of  the  controversy. 

Jos.  O.  RiOHABDSON. 

Philadelphia.  Oct  6  1880. 

•  •  •    

Blood  Oorpuscles  in  Kedical  Jorispru- 

dence. 

)  Ed.  Am,  Jour.  Microscopy— In  your  Sept. 
issue,  p.  207,  there  appeared  a  letter  on  Blood 
Gorpuscles  in  Medical  Juilsprudenoe,  which 
seems  to  show  a  misapprehension  of  the  posi- 
tion taken  by  at  least  one  of  the  pei^sons  criti- 
cised, viz:  Dr.  J.G.  Bichardson,  of  Philadelphia. 
The  author  of  the  letter  says,  without  quali- 
fication :  "  It  is  a  fact  that  a  number  of  experts 
are  ready  to  back  their  opinion  with  an  oath  as 
to  the  identity  of  a  blood  stain  with  human 
blood.  Notably  is  this  true  of  Dr.  Joseph  O. 
Bichardson,  etc"  Dr.  Bichardson  states  very 
distinctly  {Monthly  Microscopical  Journal,  of 
London,  vol.  xili,  p.  213),  "As  far  as  I  am  aware 
there  is  at  present,  (1876),  no  method  known  to 
Science  for  discriminating,  microscopically  or 
otherwise,  the  dried  blood  of  a  human  being, 
from  that  of  a  dog,  monkey,  rabbit,  muskrat, 
elephant,  lion,  whale,  seal,  or  in  fact  any  animal 
whose  corpuscles  measure  more  than  l-4(X)0th 
of  an  inch  in  diameter."  He  also  states  and 
very  justly,  ("  Hand-Book  of  Medical  Micro- 
scopy," p.  288),  that  "  as  a  rule  justice  only  re- 
quires that  only  a  positive  diagnosis  shall  be 
made  between  human  blood  and  that  of  animals 
commonly  slaughtered  for  food,  such  as  the 
ox,  the  sheep,  or  the  pig;  and  of  birds,  as,  for 
example,  chickens,  ducks,  etc."  He  also  states 
very  distinctly  (Monthly  Microscopical  Journal, 
vol.  xiii.  p.  216 1,  "  I  wish  to  insist  most  emphatlo- 
ally  that  all  my  statements  in  regard  to  the 
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dif)^QQ6is  of  bliKxl  stains  are   applicable  to 

*  gtaius '  only,  and  not  to  masses  of  dried  blood 

clot" 

It  would  appear  from  the  above  that  Dr. 

^chaixlson's  claims  are  very  modest,  and  his 

position  is  simply  that  if  the  question  of  the 

identity  of  a  blood  stain  requires' the  expert  to 

(iecide  whether  the  ^iven  stain  is  human  blood, 

pr  the  blood  of  some  animal  whose  corpuscles  are 

oyal  ^d  nucleated,  as  in  birds,  etc^  or  of  some 

animal  whose  corpuscles  are  known  to  be  less 

\^^  ;-4000th  of  an  inch  in  diameter,  he  can 

l^^te  his  opinion  positively  and  "backed  with 

f^  oath,"  if  necessary.    Doubtless  every  one 

^1^9  |ias  made  a  study  of  blood  corpuscles  with 

l^h  ppwers,  would  think  it  Justillable  for  him 

to^o  GO.  As  to  tests,  they  have  been  already 
made  with  reference  to  the  blood  of  man.  the  ox 
and  the  siieep,  and  by  no  less  persons  than  Dr. 
Wier  Mitchell  and  Prof.  J.  f.  Beese.  Dr.  B. 
id§qtifle4  the  corpuscles  correct!  v  in  everv  case, 
(Monthly  Mtcroacopical  Journal,  oept.,187i.) 

B.  H.  Gage. 
Cornell  University.  Ithaca.  N.  Y..  Oct  14.  laso. 

•  •  • 

Hieh-Anifled  ObJectiVMi. 

Ed,  Am.  Jour,  if  jcroaoopy— Having  had  fre- 
quent occasion  to  answer  letters  of  Inquiry  con- 
cerning the  recent  hl^-angled  l-8th  objectives 
constructed  by  Mr.  Gundlach,  at  Rochester,  N. 
Y.— a  letter  of  mine  to  him  having  been  printed 
and  somewhat  extensively  circulated— I  have 
thought  it  might  be  well,  in  the  interest  of  all, 
to  beg  of  you  the  privilege  of  Inserting  a  short 
description  of  them  in  your  valued  JournaL 

These  objectives  are  homogeneous  immersion. 

With  the  proper  media,  and  the  10-inch  tube,  a 

porrection  collar  is  not  used  or  needed;  but 
with  other  media,  or  lengths  ot  tube,  a  collar  is 
required  and  provided,  which,  with  fluids  of  an 
index  of  1*525,  should  be  quite  closed. 
The  first  one  had  an  interior  or  balsam  angle 

Sf  127°,  the  second  132°,  and  a  third,  which  I 
lave  just  examined,  lias  the  hitherto  imat- 
tained— that  is,  in  any  practical  objective- 
angle  of  138°.  All  are  computed  at  an  index  of 
)*525  for  crown  glass. 

The  worlting  distance  of  all  of  these  is  very 
remarkable,  as  they  focus  easily  and  with  room 
to  spare  through  covers  one-fiftieth  of  an  inch 
(n  thickness.  Icould  not  find,  in  Boston,  single 
covers  thick  enough  to  fully  test  them,  and  was 
finally  compelled  to  cement  1  wo  together  to  find 
the  limit  of  their  working  distance. 

Ihe  performance,  with  central  light  of  all  of 
these  was  very  fine,  the  first  and  second,  being 
but  slightly  excelled  by  the  Zeiss  1-12;  but  the 
third  is,  I  thhik,  superior  to  any  objective  I 
have  ever  seen. 

With  oblique  light  and  an  immersion  pon- 
di^iser  they  all  resolve  the  Probe  Platte,  but  the 
third  in  a  manner  I  have  never  been  able  to  at- 
tain with  any  other  objectlva 

Their  field  is  very  fiat  with  a  sharp  and  bril- 
liant image,  and  ihf^y  bear  the  highest  eye- 
piece^,  even  the  18,  with  amplifier. 

I*.  M.  WniMB. 

QuilestowD,  Mass.,  Oct  3,  z88a 


TRANSAOTIOVS  OF  SOOI|F?IW* 

The  Uni  regnUr  meeting  of  the  Yfeii^j  C|o)iagf 
Hicroacopieal  Sooietj  for  the  oolkge  j^tr,  w^ 
held  Oct.  27ih,  with  the  PrMidani,  IDm  Bmjb^  in 
the  ehair.  After  the  reading  of  the  minatei  of  tlie 
iaat  meeting,  the  following  papert  were  read :  "  Od 
MoM6i/  by  MIm  F.  B.  Moiaty.  Tirtt—DeMriptiaD 
of  the  parti  of  the  Moia,  espedally  the  fruit  captoli, 
calyptra,  opereolami  and  periatome. 

Drawinga  ■howiog  varieties  of  theae  In  Polytri- 
ohom,  Mninm,  Biyom  and  Barbnhu  Beoood- 
Methodiof  reprodnction  of  moaaea.  1.  Dawingi 
of  aniheridia  and  archegonia»  antheroauidi  tod 
protenema.    2.  Beprodootion  by  meaaa  of  gemiBa. 

Exhibited  under  the  mioroacope— alidet  prepared 
by  lliM  llniaey— Antheridia,  leaf  of  Mom,  peril- 
tome  of  Poly  triohom  and  Triehoetomiim. 

Second  paper  by  HiM  a.  A.  Painter,  on  "The 
Stmotnre  and  Fooeliona  of  the  Pollen  CelL"  Iliai- 
trations:  1.  Tranavena  section  throogh  itrj 
yonng  anther,  showing  parent  oeUii,  foor^ceUed 
by  diviaion  of  protoplasm.  2.  Single  parent  oeD 
showing  divtaion  of  protoplaam.  8.  Section  cf 
ovary  and  pistil  of  Lepidimn,  abowiag  pollen  tabei 
entering  the  mieropyle.  4.  Vertical  section  of  pistil, 
■bowing  poUen  tnbea  growing  down  the  style.  & 
luitrationa  1  and  3  were  fhnn  original  diawiDgi  bj 
HiM  Painter. 

Under  the  mieroioope— alidea  prepared  by  Vin 
Painter.  1.  PoUen  gcalna  with  tnbea  proixadiDg 
through  the  porM.  2.  Traoavene  aectkm  throvgh 
very  young  anther,  ahowing  divisions  of  parent 
oc^i  into  fear  daaghtercella. 

Adjoomed.  L.  F.  Claux,  Cor.  Bee. 

MIeroMcplcal  ■•el«f  jr  of  Ccaf  iml  I1lla«ls.— 

On  September  98rd,  the  mioroaoopiata  of  bpriogfleld 
aud  VMiniiy  mei  in  the  <rfBee  of  Dra.  Back  and 
Matthewa,  and  organised  nuder  the  name  of  tb« 
Micniaco^cal  Society  c  f  Central  Illinoli.  Pr.  F.  L 
Matthewi,  waa  elected  President,  and  T.  B.  Jo- 
ningi,  of  ihe  U.  S.  Signal  Oorpa,  waa  elected  Secre- 
tary. As  a  lociety,  we  are  in  oar  inCeooy,  bat  tiM 
iooiety  ia  on  its  own  lege,  having  a  number  of  in- 
■trnmenta  and  a  few  toleirabty  eiperienoed  mioro' 
Ncopati.  We  win  let  yon  and  sister  sooietiei  bear 
firom  ns  ocosilonaUy. 

T.  B.  JorsoRoa,  Secrttarj. 


Wajrna   MIeroMopleal    Batif^ff-Qt- 

ganisedSepi.  18.  1880.  F.  W.  Knbne.  PrMideoi; 
O.  A.  Dryer,  A,M.,  M  D.,  Fitfit  Yioe-PreeideDt;  G. 
W.  McOickey,  Ji.D.,  Seoond  Yioe-PrasMaDt ;  0.  Is- 
olde. Secretarr ;  Lew  ^,  ^aftmi^i,  Ofw.  Sf^f«7 '» 
Paul  Kahne,  Treasurer. 


Wanted,  a  irood  pf  ntral  tint  camera  iccMa,  i»^ 
eyt-Pto,  1  98  Inoh  diam^lf r,  for  6  fine  sMdet.  Mr 
'^yiT^'  %  TOnU^f^fCOww^portl  B'MWk  Co., 

Lower  Silurian  fotails  tnm  near  the  IWte  of  J^ 
Ambomr,  Miaa  ,  foi^gondniloKOseopio  nmit-iisl,  ett. 
John  Walker,  810  Ave.  S.,  Mhuieapolis,  Minn. 
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Graphiology,  or  Detection  of  Forgery 
Under  the  Microscope. 

Paper  read  by  Chnrles  H.  Denisoa  before  the  San 
Francisco  microsoopical  Society,  Cot.  7. 1880. 


HE  use  of  the  mi- 
croscope in  the 
examination  o  f 
forged  or  altered 
signatures,  has 
been  the  stndy  of 
the  writer  for  the 
past  six  months. 
This  examination 
has  also  extended 
to  the  permanency 
of  inks,  their  eras- 
ures, the  disturb- 
ance of  the  i>aper  fabric  upon  which  they 
ftre  TiHed,  and  I  have  arrived  at  certain  con- 
clusions to  which  \  call  your  attention. 
About  four  months  since,  I  copied  from  the 
Banker^s  Magazine,  an  article  purporting  to 
l^  a  discovery  by  its  writer  of  a  certain 
rhythm  peculiar  to  each  individual,  and 
difltiDguishing,  one  man's  writing  from  that 
of  another.  A  previous  article  in  the  New 
York  Times  also  presents  the  same  subject, 
And  states  that  writer's  theory  upon  forgery. 
I  quote  a  few  of  his  words:  "Where  the 
methods  of  the  expert  (in  detection  of  forged 
signatures)  break  down,  the  most  delicate 
methods  of  optical  analysis  represented  by 


the  compound  microscope  interfere  to  de- 
tect and  demonstrate  forgery.  If  you  follow 
the  tracings  of  a  letter,  however  rapidly 
written,  you  find  when  examined  with  a 
power  of  ten  diameters,  and  illuminated 
with  a  good  bull's-eye  condensing  lens,  that 
besides  the  larger  rhythm  there  is  a  minute 
secondary  rhythm,  which  is  imperceptible 
to  the  naked  eye  and  cannot  be  accurately 
developed  with  a  hand  lens,  or  simple  mi- 
croscope, but  which  comes  out  forcibly  in 
the  optical  image  furnished  by  the  com- 
pound instrument.  This  secondary  rhythm 
is  traceable  to  the  action  of  the  small 
muscles  in  maintaining  and  regulating  the 
amount  of  pressure  upon  the  pen.  The 
man  that  supposes  that  the  pen-pressure  is. 
uniform  in  writing,  merely  because  it  ap- 
pears to  be  so  when  reviewed  with  the 
naked  eye,  will  be  astonished  to  learn^that 
its  variations  are  between  200  and  300  to 
the  inch,  and  that  they  are  regular  just  in 
proportion  as  they  are  spontaneous  and 
involuntary,  that  is  to  say,  when  a  man  ia 
writing  in  his  natural  manner,  the  varia- 
tions in  pressure  upon  the  pen  are  perfectly 
rhythmical,  while,  on  the  contrary,  while 
he  is  consciously  imitating  the  writing  of 
another  they  are  irregular  and  wanting  in 
rhythmical  symmetry,  and  they  remain  so 
just  so  long  as  the  conscious  voluntary 
movement  incident  to  the  act  of  copying  is 
exercised.  If  you  follow  (I  still  quote  him) 
the  margin  of  a  well-illuminated  letter  in  a 
genuine  signature,  with  a  compound  micro- 
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scope  you  will  observe  that  it  is  every  way 
the  result  of  a  rapidly  successive  series  of 
muscular  impulses,  and  that  these  impulses 
are  arranged  in  rhythmetically  symmetrical 
order.  No  matter  how  cleverly  a  signature 
may  be  imitated,  as  long  as  the  imitator 
exercises  a  vestige  of  the  conscious  voluntary 
control  of  the  hand  essential  to  the  act  of 
imitating  in  tracing  the  letters,  just  so  long 
the  margin  of  the  stroke  remains  irregu- 
lar in  the  length  and  distribution  of  the  im- 
pulses, and  the  forgery  can  be  demonstrated 
optically,  to  the  satisfaction  of  a  jury." 
Having  read  this  portion  of  the  writer^s 
aiiiicle,  I  call  your  attention  to  his  fiunk 
statement  that  with  an  objective  of  ten 
diameters  we  shall  be  astonished  to  learn  that 
the  margin  of  a  man's  writing  shows  these 
so-called  rhythmical  variations,  or  impulses 
of  nerves  upon  the  pen,  to  the  number  of  200 
or  800  to  the  inch.  Yes,  it  would  indeed 
astonish  us.  For  a  better  elucidation  of 
the  subject,  or  examination  of  this  astonish- 
ing theory,  I  have  the  pleasure  of  exhibit- 
ing some  genuine  and  some  imitated  signa- 
tures for  your  examination.  The  first  one  is 
the  rapidly  executed  signature  of  the  Secre- 
tary of  the  Southern  Pacific  Bailroad  Com- 
pany, which  a  person  would  have  great 
difficulty  in  imitating.  The  man  who  can 
show,  and  count  under  any  object-glass,  of 
any  microscope,  200  or  300  variations  in  an 
inch  of  that  signature,  will  be  able  to  show 
us  w^at  does  not  exist.  You  will  see  varia- 
tiQns  along  the  margin  of  this  signature, 
but  they  are  not  caused  by  any  nerve  im- 
pulses or  tremor;  but,  without  doubt,  they 
are  caused  by  the  uneven  surface  of  the  paper 
fabric,  assisted  by  capillary  attraction.  No 
matter  how  well  rolled  x)r  calendered  the 
fabric,  under  the  microscope  thera  are  seen 
fibres  and  inequalities,  and  those  depres- 
sions and  swellings  of  the  pulp  cause  the 
uneven  edges  of  the  ink.  As  a  proof  of 
that  declaration,  I  submit  specimens  of  ink- 
drops  on  paper,  which  have  dried  undis- 
turbed, and  upon  the  same  kind  of  fabric 
as  the  signature — the  edges  showing  the 
same  unevenness  and  resembling  exactly 
the  edges  of  the  signature.    You  will  also 


observe  the  straight  lines  drawn  with  a 
ruler  upon  the  same  fabric,  with  the  same 
pen  and  with  the  same  ink  as  the  drops, 
which  exhibit  similar  edges.    I  ooosider, 
therefore,  that  I  have  established  Uiis  fact, 
that  there  are  no  regular  nerve  impulses 
perceptible,  and  therefore  not  comparable 
by   individuality  with  each  other;  or,  in 
other  words,  that  this  theory  is  not  practi- 
cal, and  cannot  be  demonstrated  before  a 
jury,  or  court,  and  that    the  irregnlarities 
seen  on  the  margin  of  signatures  are  caused 
by   some    other  principle    than  mnscnlar 
rhythm,  or  nerve  impulses.    And  having 
demonstrated  this  fact,  I  beg  leave  to  give 
it  as  my  opinion  that  it  is  a  theory,  and 
only  a  theory:  and  cannot  be  demonstrated, 
or  at  least  hae  not  been.     On  this  subject  I 
will  only  detain  you  longer  by  saying  tliat 
in  the  report  on  the  examination  of  the 
celebrated  Cadet  Whittaker  case,  at  West 
Point,  a  gentlemen  of  Troy,  New  York^  vbo 
is    an  advocate   of  this  theory,    did  not 
report  at  all  on  the  examination  by  the 
microscope,  but'by  comx>arison  of  the  ktters 
in  the   ordinary    way,    showing   that  the 
theory  was  not  practical.    I  have  brongLt 
for  your  inspection  a/ac  simile  of  the  "not^ 
of   warning"    said  to  have  been  recelTed 
by  that  cadet,  and  a  copy  of  a  letter  written 
by  him  a  month  subsequently.     [The  Sec- 
retary then  explained  and  compared  the 
hand-writings.]  But  after  you  have  finished 
the  comparison  of  words  and  letters,  and 
begun  the  examination  of  the  fabric  upon 
which  a  signature  or  document  is  written. 
then  I  claim  that  the  use  of  the  microscope 
is  invaluable  and  certain.    It  is  sure  to  de- 
tect any  disturbance  of  the  fabric  by  erasni-e 
or  addition,   and    becoznes   an    important 
factor  in  the  examination.     I  do  not  believe 
any  addition  or  erasure  can  lie  so  skillfull.^ 
made  that  the  microscope  cannot  detect  iU 
seen  either  by  the  disturbance  of  the  Cabrio 
or  the  inequality  of   admittance  of  ligh^ 
throught  it.     If  time  permitted  I  should  l^e 
glad  to  speak  upon  other  tests,  but  will 
show  only  one,  and  that  is  in  examinatiou 
of  the  question  whether  by  use  of  the  mi- 
croscope the  date  or  priority  of  writing  cau 
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be  determined.  [Tlie  Secretaiy  then  ex- 
hibited fignres  whose  parts  were  made  at 
different  times,  taking  the  figure,  and 
changiDg  it  subsequently  after  drying  of  the 
ink  to  a  figure  4.]  In  conclusion  I  will  add 
that  the  compound  microscope  in  Courts  of 
law,  to  examine  disputed  wills,  documents 
and  signatures,  must  become  a  valuable 
instrument  in  establishing  the  genuine  or 
detecting  the  false  signature  or  document; 
bat  in  its  use  I  have  formed  the  opinion 
that  the  examiner  should  be  called  by  the 
Court  or  Judge,  and  not  by  clients,  and 
that  his  opinions  and  decisions  should  be 
as  impartial  as  those  of  the  Court — other- 
wise his  conclusions  might  be  influenced  by 
the  party  in  whose  interest  he  comes  before 
the  Court  or  jury.  He  should  never  lose 
sight  of  the  fact  that  his  duty  is  that  of  an 
impartial  investigator — a  Judge  rather  than 
an  advocate — ^knowing  no  client  or  antag- 
onist 

The  discussion  which  ensued  was  of 
a  very  interesting  character,  and  lasted 
until  a  late  hour.  The  specimens  of  the 
Secretary  were  examined,  and  commented 
upon  with  much  zest. 


•  ♦  • 


Annual  Report  of  the  President  of  the 
Griffith  Club  of  Microscopy,  of  De- 
troit. 

Gentlemen — ^With  this  evening  closes 
the  first  year  of  the  existence  of  this  asso- 
sociation,  and,  as  your  x^'esiding  officer,  it 
becomes  my  duty  to  review  the  events  of  the 
period. 

In  the  issue  of  the  Evening  News,  dated 
Friday.  Aug.  8,  1879,  a  letter  appeared 
from  the  pen  of  Prof.  8.  A.  Jones,  of  Ann 
Arbor,  in  which,  speaking  of  a  visit  from 
Hr.  £.  H.  Griffith,  by  means  of  which  he 
bad  been  decoyed  from  the  paths  of  indif- 
ference and  peace,  and  led  anew  into  his 
former  state  of  insanity  on  the  subject  of 
microscopy,  he  urges  upon  the  recipient  of 
the  missive  the  establishing  of  a  society  of 
microscopy  in  the  city  of  Detroit.  Acting 
upon  this  suggestion,  and  at  the  call  of  W. 
H.  Brearley,  a  number  of  gentlemen  as- 


sembled at  the  office  of  Dr.  Younghusband 
and  agreed  to  form  a  club,  to  be  known  in 
honor  of  the  one  whose  letter  had  inaugur- 
ated the  monument,  as  '*The  Griffith  Club 
of  Microscopy." 

While  thus  agreeing,  an  adjournment  was 
made  without  effecting  an  organization, 
which  was  deferred  till  the  first  of  October, 
for  which  meeting  a  large  number  of  invita- 
tions were  issued. 

At  this  meeting,  at  which  about  thii'ty 
gentlemen  were  present,  committees  were 
appointed  looking  to  the  draughting  of  a 
constitution,  the  nomination  of  officers,  and 
such  other  matters  as  are  deemed  essential 
to  a  working  organization  of  such  charac- 
ter; and  then,  with  a  practical  talk  on  the 
best  method  of  testing  objectives,  and  a  re- 
condite discussion  of  the  merits  of  wide 
and  low  angles,  from  Prof.  J.  E.  Smith, 
the  new  existence  was  faiiiy  launched  into 
the  realms  of  time  and  space. 

During  the  year  we  have  had  papers  on 
the  following  subjects: — ** Progress  and 
Uses  of  tlie  Microscope,"  **  Section  Cut- 
ting," "Diatoms,"  "Epithelium,"  "The 
Circulation  of  the  Blood  in  Young  Fishes," 
"Adulteration  of  Tea,"  and  "Crystalliza- 
tion." 

Besides  these  regular  meetings,  there 
have  been  held  by  the  society  two  public 
soirees,  both  of  which  were  well  attended 
by  people  who  evinced  a  more  than  ordin- 
ary interest  in  what  the — to  them — wonder- 
ful instrument  might  have  to  reveal  of  the 
beautiful  or  the  useful. 

As  the  result  of  all  of  these  means,  there 
has  been  a  steady  and  perceptible  gi'owth 
manifest  on  the  pai't  of  the  members  of  the 
society,  which  gives  gratifying  assurance 
that  the  labors  and  anxieties  of  its  organ- 
izers were  not  in  vain. 

In  this,  as  in  every  society  of  the  kind, 
there  have  been  manifest  on  the  part  of  the 
active  members  two  purposes  in  the  work 
done.  To  some,  perhaps  to  most  of  the 
members  who  are  owners  of  the  instrument, 
it  is  largely  a  source  of  amusement,  serving 
as  a  relaxation  from  the  stmn  of  daily  toil 
for  bread,  while  to  others  it  becomes  a  neces- 
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sary  tool  in  that  same  ocoapation,  and  thus 
is  translated  from  the  sphere  of  the  enter- 
taining and  beautiful  to  that  of  the  prosaic 
and  useful  The  latter  are  somewhat  prone 
to  look  upon  the  former  as  degrading  the 
use  of  the  noble  tube,  surrounding  them- 
selves unnecessarily  with  **  diabolical  ac- 
cessories/* ranging  from  animal  to  vegetable 
and  mineral,  from  sections  to  crystals,  from 
bees*  stings  and  cats'  tongues  to  vinegar 
and  flour  paste. 

They  say  nothing  can  be  accomplished 
by  such  desultory  work,  for  the  only  way 
to  make  advancement  in  science,  for  which 
use  alone  such  an  instrument  should  be  in 
the  hands  of  men,  it  is  necessary  in  these 
days  of  multiplicity  of  knowledge,  to  con- 
fine oneself  to  some  one  branch  of  investi- 
gation, and  that  a  narrow  one.  But,  in  the 
name  of  all  lovers  of  the  beautiful  in 
nature,  let  me  enter  my  protest  against  such 
a  restricted  view.  Why  should  men  be 
limited  perpetually  to  the  bounds  of  a  dull 
and  dry  utility  ?  When  one  sits,  i*apt  with 
the  beauty  of  the  colors  with  which  the 
setting  sun  paints  the  heavens,  need  one 
therefore  be  considering  just  what  shades 
of  color  enter  into  the  combination,  so  that 
he  may  reproduce  the  scene  on  canvas  and 
discourse  learnedly  of  tints  and  back- 
grounds ?  Must  none  but  astronomers  be 
permitted  to  gaze  reverently  through  the 
magic  tube  that  brings  distant  worlds  to 
our  very  doors  ?  Must  none  but  architects 
and  artists  be  permitted  to  stand  in  awe 
beneath  the  gothic  arches  of  the  great 
cathedrals,  or  to  drink  in  the  rich  beauties 
of  the  Sistine  Madonna  ? 

Nay,  I  sometimes  think  that  the  man,  who 
with  poetic  thought,  muses  upon  the  sug- 
gestive beauty  of  the  lily  or  the  violet,  and 
loses  himself  amid  the  thousand  associations 
that  cluster  about  them,  is  more  nearly  in 
harmony  with  the  inner  thought  of  nature, 
and  makes  a  truer  analysis  than  does  he, 
who,  with  glass  and  scalpel,  determines 
that  having  several  placenta  on  the  valves 
of  the  capsule,  with  seeds  anatropons, 
embryo  straight,  cotyledons  flat,  etc.,  etc., 
that  it  is  the  vioia  cucuBata  var.  pcdnuOa. 


Not  that  we  would  detract  from  the  value 
of  the  minute  and  persevering  labors  of 
those  who,  denying  themselves  many  pur- 
suits that  would  in  themselves  promise 
more  present  pleasure,  evolve,  in  the  seclu- 
sion of  their  studies,  results  that  are  a  per- 
manent addition  to  the  sum  of  human 
knowledge.  The  world  needs  many  such, 
and  honors  them — ^after  they  are  dead,  but 
the  others,  the  amateurs,  the  lovers  of  the 
beautiful  things  that  God  has  made,  loving 
them  because  He  made  them  and  because 
they  are  beautiful;  these,  if  they  will  only 
record  their  obseiTations  and  thoughts,  do 
a  work  no  less  valuable  than  the  others. 
We  need  them  both,  and  may  the  time 
never  come  in  the  history  of  our  society, 
when  there  shall  not  be  a  goodly  proportion 
of  these  more  superficial  observers,  if  yon 
wish  to  call  them  such,  to  relieve  the  mono- 
tony of  purely  scientific  discussion  and  re- 
search. 

During  the  year  that  is  now  past,  there 
has  been  a  fair  balance  held  between  these 
two  elements,  with  the  result  that  the  meet- 
ings have  exhibited  a  grateful  variety  in 
respect  to  the  subjects  presented  and  in  the 
treatment  of  them.  This  has  had  the  happy 
effect  of  keeping  up  the  interest  of  the 
members  as  a  whole  in  a  marked  degree, 
while  it  has  also  attracted  the  sympathy  and 
co-operatian  of  the  community  of  which  we 
form  a  part. 

In  this  respect,  especially,  the  soii-ees 
held  have  been  successful,  and  we  number 
upon  our  roll  to-day  many  names,  and  look 
for  the  addition  of  many  more,  who  will  be 
an  honor  and  a  help  to  us;  who,  but  for 
this  cause  would  have  known  little  and 
cared  less  concerning  such  an  abstruse  sub- 
ject as  that  concealed  under  the  unpro- 
nounceable word  "microscopy." 

The  Secretary's  book  shows  thirty  active 
and  six  honorary  members,  in  good  and  regu- 
lar standing,  with  applications  for  admis- 
sion to  the  society  from  half  as  many  more. 
As  will  be  seen  from  the  Treasurer's  report, 
the  financial  condition  of  the  sociefy  is 
good,  the  expenses  for  the  year  have  been 
small,  and  have  been  more  than  ooveied  by 
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the  entrance  fees,  so  that  for  the  present,  at 
least,  there  is  no  need  of  asking  for  any 
supplementary  appropriation,  nnless  the 
society  should  deem  it  best  to  make  pur- 
chajsee  of  apparatus.  If  this  is  done,  it 
would  seem  to  be  bettei*  to  make  a  special 
levy  for  the  purpose,  and  to  keep  the  re- 
serves in  the  treasury,  accruing  from  mem- 
berships, to  defray  current  and  necessary 
expenses. 

I  cannot  pass  over  without  mention 
the  very  interesting  and  successful  meet- 
ing of  the  American  Society  of  Micro- 
scopists  held  in  this  city  during  the  month 
of  August.  It  was  not  without  doubtful 
tremors  that  we  assumed,  in  the  infancy  of 
our  organization,  to  invite  and  entertain  such 
an  august  body,  composed  of  men  eminent 
in  the  annals  of  scientific  discovery,  with  an 
unknown  amount  of  dignity  to  sustain  and 
of  expenses  to  meet,  but  the  ordeal  is  past, 
many  of  those  once  strangers  are  now  ac- 
quaintances and  even  friends.  We  have 
enjoyed  the  interchange  of  thought  with 
those  who  are  interested  in  the  same  fas- 
cinating study  that  has  caused  us  to  band 
together,  and  we  have  drawn  the  heartfelt 
sigh  of  relief  at  the.  discovery  that  after  all 
they  are  but  men,  with  like  passions  as  our- 
selves, differing  chiefly  in  the  kind  and 
amount  of  experience  they  have  had,  a  dif- 
ference which  time  and  patient  work  will 
obliterate,  even  if  it  does  not  throw  the 
balance  on  the  other  side. 

The  experience  has  been  a  healthful  one, 
and  it  will  be  to  our  lasting  disgrace  if  its 
effects  are  not  seen  in  a  more  persistent, 
united  and  intelligent  pursuit  of  our  inves- 
tigations into  the  mysteries  of  the  infinite- 
simal world. 

In  this  connection  let  us  not  forget  to 
give  honor  to  whom  honor  is  due  for  tiie 
success  of  the  society  as  a  whole  and  for 
a  large  measure  of  the  success  attending 
the  recent  meetings  of  the  American  Asso- 
ciation. It  happens  in  almost  every  or- 
ganization that  the  onus  operandi  falls  upon 
one  or  two,  or  at  most  a  few  persons. 
The  committee  idea  of  delegated  authority 
is  pressed  to  an  uncomfortable  extreme  in 


this  free  country  of  ours,  so  that  not  only  the 
planning  and  supervising,  but  the  privilege 
of  performing  all  of  the  work,  is  gracefully 
relegated  to  a  few  hard  worked  and  will- 
ing souls,  who  are  called  a  committee,  and 
who  are  expected,  after  the  work  has  been 
well  performed,  to  yield  up,  equitably  and 
generously,  the  lion's  share  of  the  honorable 
results  that  follow  their  labors.  The  Grif- 
fith Club  is  no  exception  to  this  rule;  we 
are  strictly  an  American  institution.  But 
for  this  time,  at  least,  I  must  be  allowed  the 
privilege  of  publicly  laying  the  honor  at 
the  feet  of  that  most  faithful  and  indefatig- 
able worker,  our  worthy  Secretary,  W.  H. 
Brearley.  Nor  must  we  overlook  the  kind- 
ness of  those  who,  »by  placing  their  con- 
venient rooms  at  our  disposal,  have  con- 
tributed so  much  to  make  the  meetings  of 
the  society  agreeable  and  successful. 

While  thus  our  local  organization  has 
been  steadily  feeling  its  way  to  a  firm  foot- 
ing upon  the  ground  where  it  could  make 
its  influence  felt  in  the  world  of  science, 
there  has  been  a  steady  and  unremitting 
progress  on  the  part  of  microscopical  work- 
ers on  both  continents,  the  detailed  men- 
tion of  whose  labors,  in  their  completeness, 
even  if  the  facts  were  obtainable  in  a  city 
where  there  is  such  a  dearth  of  scientiflo 
literature  as  there  is  in  Detroit,  would  oc- 
cupy far  moi'e  space  than  is  allowable  within 
the  limits  of  this  paper.  All  discoveries  in 
departments  of  special  science,  in  which 
the  microscope  is  used  as  a  collateral  to 
other  means  of  investigation,  we  must  leave 
to  the  Surgeon,  the  Botanist,  or  the  Geolo- 
gist. In  the  notices  that  have  appeared 
from  time  to  time  in  the  scientific  journals, 
there  appear  evidences  of  great  improve- 
ments in  the  construction  of  the  microscope 
and  its  accessories.  A  leading  feature  of 
modem  mechanical  effort  in  that  direction, 
and  one  that  claims  our  heartiest  sympathy, 
is  the  endeavor  to  produce  an  instrument 
that  while  being  available  for  a  moderate 
sum,  so  as  to  be  within  the  reach  of  the 
slender  purses  that  are  the  almost  insepar- 
able accompaniments  of  a  life  devoted  to 
mental  labor,  shall  be  so  well  constructed 
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notwithsianding,  that  they  shall  be  a  mtd- 
tum  in  pai^o,  capable  of  accurate  work,  and 
so  constructed  so  as  to  admit  of  the  use  of 
all,  or  at  least  most  of  the  accessories  that 
are  needed  fiom  time  to  time.  Not  one 
alone,  but  many  manufacturers,  are  direct- 
ing their  energies  in  that  direction,  aided  by 
the  cordial  co-operation  of  practical  work- 
ers, who  know  best  what  are  the  need  of  the 
instrument.     We  here  wish  them  success. 

Simultaneous  with  this,  has  been  the  en- 
deavor to  increase  the  perfection  of  insti-u- 
mental  finish  and  adjustment  of  the  mjore 
costly  stands,  so  that  nothing  should  re- 
main to  be  desired  in  the  way  of  adapta- 
tion to  the  most  varied  and  searching  kinds 
of  investigation.  As  far  as  mechanical 
movements,  graduations,  illuminators  and 
sub-stage  accessories  go,  it  would  seem  that 
they  had  almost  reached  a  limit  of  valuable 
possibilities,  but  in  the  department  of  ob- 
jectives suited  for  the  varying  grades  of 
work,  possessing  the  requisite  degrees  of 
amplification,  penetration,  definition  and 
spherical  and  chromatic  correction  so  as  to 
bear  the  searching  test  of  high  powers  in 
the  eye-piece,  the  results  attained  are  very 
far  from  being  satisfactory. 

The  problem  is  a  wholly  different  one 
from  that  presented  to  the  astronomer  for 
solution.  Let  the  glasses  of  his  telescope 
be  never  so  perfect,  he  has  still  to  encounter 
the  constant  tremors  of  the  atmosphere, 
which,  like  the  waters  of  the  troubled  sea, 
is  never  at  rest.  It  is,  therefore,  only  on 
exceptional  nights  that  his  highest  powers 
can  be  used,  and  at  moments  whose  ap- 
proach he  can  by  no  means  predict  and 
which  are  to  be  seized  only  through  un- 
tiring watchfulness.  The  difficulties  of  the 
microscope,  however,  lie  entirely  within  the 
limits  of  the  tube  itself,  and  so  can  hardly 
be  said  to  be  insurmountable.  The  science 
of  the  proper  construction  of  objectives  is 
still  in  its  infancy,  although  wonders  have 
ah'eady  been  performed.  Many  competent 
men  are  bending  their  minds  to  the  remedy 
of  the  present  manifest  defects  of  these,  at 
present,  costly  appurtenances,  and  we  look 
for  the  near  approach  of  the  day,  when, 


with  formulsd  that,  while  still  practicable, 
shall  conform  more  nearly  to  the  optical 
perfection  that  theory  demands,  we  shall 
have  objectives  both  of  high  and  low  powers, 
to  be  used  either  dry  or  with  such  immer- 
sion as  the  nature  of  the  mounting  material 
may  demand,  which  shall  bear  the  ampU- 
fication  of  any  eye-piece,  however  great, 
provided,  of  course,  that  it  be  canstracted 
of  sufficient  aperture  to  collect  a  pencil  of 
rays  having  the  intensity  necessary  to  sen- 
sibly affect  the  retina. 

Here  and  there  a  maker  has  produced 
one,  it  is  true,  that  has  approached  in  its 
working  to  this  ideal,  but  it  appears  to  be 
rather  by  accident,  and  is  at  once  loaded 
with  such  a  fancy  price  as  to  place  it  far 
beyond  the  reach  of  any  except  the  most 
wealthy  enthusiasts. 

In  the  use  of  *the  microscope  as  an  adjunct 
to  medico-legal  and  criminal  investigation, 
long  stiides  have  been  made.  Th6  re- 
searches of  Dr.  Draper  in  the  arsenic  pois- 
oning case,  in  which,  by  the  study  of  speci- 
mens of  the  poison  taken  from  diffei-ent 
dealers,  he  was  able  to  decide  from  which 
source  the  article  in  question  was  procured, 
forms  an  epoch  in  microscopical  literature. 
The  same  is  true,  though  in  a  far  different 
way,  of  the  results  of  observation  in  the 
celebrated  Hayden  murder  trial,  in  which 
occurred  the  most  perplexing  conflict  of 
testimony  from  the  lips  of  those  claiming 
to  be  experts  in  that  kind  of  analysis.  After 
reading  the  accounts  of  that  trial,  one  maj 
well  be  cautious  about  giving  an  unquali- 
fied expression  of  scientific  opinion,  es- 
pecially where  the  interests  involved  are 
great,  and  the  hinge  upon  which  they  turn 
is  so  uncertain  and  unrecognizable  an  ol>- 
ject  as  an  old  blood  disk. 

.One  additional  characteristic  of  modem 
microscopical  study  I  must  not  omit  to 
mention,  in  order  to  commend  it  to  the 
most  careful  consideration  of  the  workers 
of  this  club.  As  chemistry  reached  a 
speedy  limit,  ne\er  wholly  passing  from  the 
plains  of  a  recreation  to  the  honorable  alti- 
tude of  an  exact  science,  till  chemists 
learned  that  accurate  weights  must  be  taken 
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of  all  that  thej  handled,  so  the  microscope 
must  be  largely  a  toy  in  many  of  the  most 
important  fields  of  observation,  till  those 
who  use  it  will  take  pains  to  make  and  re- 
cord accurate  measnrements  of  the  objects 
they  stndy.  There  is  little  that  can  be  de- 
nominated **  fan  "  in  the  slow  and  pains- 
taking work  which  this  implies,  indeed 
with  most  of  the  ordinary  means  at  hand 
for  making  such  measures,  they  are  worth- 
less wl^en  taken.  A  recorded  measurement 
is  of  no  value  unless  it  is  accurate,  not  ab- 
solutely, of  course,  for  that  would  be  im- 
possible as  long  as  human  beings  are  falli- 
ble, bni  there  must  be  the  nearest  approach 
to  perfection  that  is  attainable.  This  may 
soand  discouraging,  and  as  though  only 
those  who  could  afford  the  means  to  pay 
for  the  elaborately  graduated  instruments 
could  enter  upon  this  field  of  study.  But 
this  is  not  so.  All  that  is  needed  is  an  oc- 
i^nrately  (p'oduated  stage  micrometer,  ruled  on 
glass,  and  an  eye-piece  micrometer,  whose 
value  in  terms  of  the  former  shall  be  exactly 
ascertained  with  each  objective  used. 

Such  a  standard,  guaranteed  as  accurate 
br  the  best  and  most  reliable  manufacturer, 
and  carefully  tested  in  confirmation  by 
some  of  th,e  oldest  observers,  should  be  in 
the  possession  of  every  society,  and  I  would 
recommend  the  purchase  of  such  a  piece 
of  appai*atna  by  the  society  at  the  earliest 
opportunity.  Then  all  that  would  be  ne- 
cessary beyond,  would  be  that  each  mem- 
ber should  have  an  eye-piece  micrometer 
whose  value  he  has  tested  with  the  stand- 
ard, and  that  he  shall  use  it. 

In  conclusion,  permit  me  to  make  a  few 
recommendations  upon  points  in  which  it 
appears  to  me  that  we  might  make  some  im- 
provement, and  so  increase  the  benefit  of  our 
society.  As  a  preface  to  what  I  wish  to  say 
in  this  line,  I  cannot  do  better  than  to  quote 
a  few  lines  from  the  address  of  President 
Ward  at  the  Buffido  meeting  of  the  A. 
8,  M. 

''It  is  not  requisite  to  affect  much 
learning,  incur  much  expense,  or  wait 
for  the  support  of  a  crowd.  It  should  be 
remembered  that  a  scientific  society  or  club 


is  not  a  school  to  be  drilled  by  one  or  two 
pedagogues,  nor  a  lecture  association  to  be 
regularly  addressed,  from  above,  by  a  few 
professional  lecturers,  still  less  by  the  same 
number  of  amateur  instructors,  but  a  body 
of  members  affiliated  by  community  of 
tastes  and  purposes,  who  meet  on  an  equal 
platform  for  mutual  work.  *  *  «  «  ♦ 
*  *  *  They  will  be  induced,  unless 
their  leaders  prove  wanting  in  judgment  or 
in  tact,  to  feel  an  active  interest  and  mutual 
responsibility  in  the  work  of  the  society, 
whatever  that  may  be.  And  the  standard 
of  work  in  the  society  even  though  it 
should,  therefoi*e,  be  lesS^ormal  or  intellec- 
tual than  would  please  a  few,  should  not 
be  set  too  high  to  secure  the  free  and  some- 
what equal  participation  of  the  membership 
generally." 

Strong  words  these  and  full  of  good  sound 
sense.  Here,  if  anywhere,  we  have  erred 
and  have  assumed  too  much  the  character 
of  an  audience,  waiting  to  receive  gratefully 
whatever  the  lecturer  for  the  evening  had 
prepared  to  test  the  powers  of  our  mental 
digestion. 

The  cause  of  this  has  been  that  we  have 
but  half  followed  out  the  plan  of  each 
evening's  work  as  laid  down  in  our  con- 
stitution. We  have  had  our  stated  paper, 
and  have  transacted  our  business,  but  we 
have  not  used  properly  the  time  set  apart 
for  the  ''examination  of  objects  and  com- 
parison* of  work,"  after  the  manner  contem- 
plated by  the  framei*s  of  the  constitution. 
We  have  not  done  so,  because  neither  has 
anyone  brought  objects  of  special  interest 
to  be  examined  as  illustrative  of  new  and 
valuable  points  of  discovery,  nor  have  the 
members  favored  one  another  with  accounts 
of  work  done  or  difficulties  encountered 
that  might  be  disscused  informally.  Tlie 
remedy  for  this  will  be  found  in  a  more  dif- 
fused sense  of  responsibility  for  the  profit- 
able employment  of  the  time  at  each  regu- 
lar meeting,  so  that  the  bm'den  shall  not 
be  left  solely  upon  the  shoulders  of  the  one 
appointed  by  the  executive,  committee  to 
give  the  stated  paper  for  the  evening.  Any 
new  and  striking  fact  in  any  slide,  observed 
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by  any  member  of  the  dub  during  the 
month,  any  new  process  or  unexpected  dif- 
fionlty  in  preparing  or  mounting  an  object, 
with  the  means  by  which  it  was  overcome, 
any  adjustment  of  an  accessory  that  has 
given  unexpectedly  good  results  or  a  con- 
spicuous failure,  if  we  could  lay  aside  our 
pride  enough  to  bring  forward  these  little 
things,  and  acknowledge  our  weaknesses, 
the  result  at  the  end  of  the  next  year 
will  be  an  advancement  in  knowledge  and 
in  power  of  accurate  work  that  will  aston- 
ish us. 

2nd.  I  would  recommend  that  there  be 
devised,  if  possitlte,  some  plan  by  which 
there  Qiay  be  concert  of  action  on  the  part 
of  many,  if  not  all  of  the  members  in  the 
study  of  certain  topics,  so  as  to  secure  more 
sure  and  valuable  I'esults  from  our  work. 
The  fielda  open  to  the  general  student,  who 
has  neither  the  taste  nor  the  previous  tech- 
nical training  necessary  to  enter  the  ranks 
of  the  specialists,  are  numerous,  and  are 
both  fascinating  and  promising.  A  section 
might  be  formed  for  the  special  study  of, 
say  adulterations,  who  could  work  together 
in  certain  articles  of  food  or  commerce, 
meeting  at  times  intervening  between  the 
regular  convocations  of  the  society,  com- 
paring notes,  bringing  their  instiTiments 
and  making  observations  together,  making 
careful  notes  of  all  their  work  and  embody- 
ing the  results  in  brief  reports  made  from 
time  to  time  at  the  regular  monthly  meet- 
ings. The  whole  time  consumed  in  the  re- 
unions of  this  character  need  not  be  large 
at  any  one  time,  while  the  fruits  of  such 
combined  labor  would  be  soon  reaped  in  a 
generous  harvest. 

The  river  sediments,  the  dust  of  our 
streets  and  houses,  a  systematic  study  of 
the  natural  crystals  in  plants,  critical  ex- 
amination of  textile  fabrics,  handwriting, 
metal  surfaces  under  various  conditions  of 
strain  and  heat,  these,  besides  the  almost 
innumerable  company  of  subjects  that  pre- 
sent themselves  to  the  members  of  the 
medical  profession  which  is  so  largely  rep- 
zesented  here,  these,  I  say,  offer  matters  far 
beyond   the   scope   of   any  one  observer. 


while  they  ought  none  of  them  to  be  neg- 
lected in  a  working  society. 

3rd.  It  would  be  well  if  the  papers  offered 
from  month  to  month  were  put  beforehand 
in  such  shape  that  it  would  be  possible  to 
have  them  published,  either  in  some  one  of 
our  daily  or  weekly  papers  or  in  one  of  the 
scientific  journals  of  the  country.  Some  of 
those  to  which  we  have  listened  during  the 
year,  are  fuUy  up  to  to  the  average  of  those 
we  see  in  print  in  most  of  the  papers.  Thej 
may  seem  commonplace  to  the  writer,  from 
his  very  familiarity  with  the  matter,  derived 
through  long  study,  and  he  may  think  that 
only  that  will  be  of  interest  to  the  general 
public  that  seems  new  and  remarkable  to 
him.  But  just  the  reverse  is  the  fact,  as 
the  strains  of  Bach  and  the  loftiest  soarings 
of  Beethoven  or  Mendelssohn  need  the  cul- 
tivated ear  of  the  trained  musician  for  their 
full  appreciation,  while  to  the  general  lis- 
tener they  are  an  almost  intolerable  bore,  so 
the  profound  discoveries  and  abstruse  rea- 
sonings of  the  scientist  fall  upon  leaden  ears 
and  awaken  no.  I'esponse,  while  the  simple 
narrative  of  nature's  most  commonplace 
wonders — wonders  not  in  that  they  are  rare 
and  profound,  but  wonders  in  beauty  of  de- 
sign, '  perfection  of  adaptation,  delicacy  of 
construction,  everything  that  gives  evidence 
of  an  intelligence  and  a  power  beyond  our 
own,  this  it  is  whose  relation  chains  the 
willing  attention,  brightens  the  eye  and 
quickens  the  pulsations  of  heart  and 
lung,  with  the  healthful  intoxication  that 
follows  every  draught  of  the  pure  wine 
of  a  new  idea.  May  it  not  be  our  ambition 
rather  to  make  our  association  helpful  to  the 
many,  in  distributing  largely  from  the  ever 
flowing  streams  of  knowledge  that  we  find 
so  refreshing,  than  to  spend  our  energies 
wholly  in  deep  searchings  after  new  and 
unknown  springs,  fit  beverage  only  for 
philosophers  after  they  are  found? 

In  this  connection  is  suggested  a  field 
worthy  the  attention  and  energies  of  oar 
society  in  endeavoring  to  effect  an  improve- 
meat  in  the  scientific  departments  of  the 
public  libraries  of  the  city.  Of  this  sort  of 
nourishment  there  is  a  deplorable  lack,  as 
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▼ill  be  painfall J  evident  to  any  one  who 
eflsays  to  ••  read  up  "  upon  any  such  subject. 
Thore  sliould  be  complete  copies  of  the 
philosophical  tnmsactionB,  at  least  of  our 
own  country,  England  and  France,  records 
of  the  proceedings  of  the  great  scientiiic 
societies,    complete  sets  of  the   scientiiic 
magazines  published  in  the  English  lan- 
guage, the  best  monographs  published  in 
departments  of  geneiiil  and  microscopical 
science.     I  know  that  all  this  means  a  gi-ea*: 
deal,  but  I  am  assured  that  suggestions  as 
to  valuable  and  desirable   books  will  be 
gratefully  and  favorably  received  by   tho 
mauagei-s  of  these  libraries,  and  I  am  sure 
that  much  might  and  ought  to  be  dono  in 
this  line  in  a  public  spirited  way  by  the 
citizans  of  Detroit,  placing  on  the  shelves, 
at  least  of  the  public  libmry,  copies  of  such 
works  as   those  above  indicated.     Let  tho 
membei-s  of  our  club  take  the  initiative  in 
this  respect  and  then  see  to  it  that  their 
friands  follow  their  example,  as  fur  as  they 
have  influence  with  them  to  induce  them  to 
do  so,  and  we  shall  soon  have  a  i*eference 
library  worthy  of  the  otherwise  deservedly 
proud  name  of  this  beautiful  city. 

And  now,  gentlemen,  in  resigning  into 
7our  hands  the  office  with  which  you  havo 
entrusted  me  for  the  past  year,  let  me  thank 
you  for  the  hearty  co-operation  with  which 
you  have  met  and  furthered  the  plans  of 
your  offitiei-s.  We  have  no  need  to  feel 
ashamed  of  what  we  are  as  an  organization 
at  the  close  of  this,  our  first  year  of  exist- 
ence. 


But  whatever  we  are,  hard  work  has  done 
it,  and  if  we  would  not  sink  into  rapid  de- 
cay, liard  work  must  still  be  done,  not  only 
%  those  upon  whose  shoulders  the  mantle 
of  office  shall  faU,  but  by  each  other  one 
of  the  club,  "  a  long  pull,  a  strong  pull 
and  a  pull  aU  together;"  this  it  is  that  will 
▼in  the  race;  let  this  bd  onr  motto,  worked 
out  into  practice,  and  the  day  is  not  far  dis- 
tant when  it  will  be  no  empty  honor  to  be 
known  as  a  member  of  the  '*  Griffith  Club 
of  Microscopy. "  E.  W.  Wetmobe. 

l>etroit.  Sept  Sth.  1880. 


HachiJis, 

/^NE    afternoon,    towards    the    end    of 
^     August    of    this    year,    the    writer 
formed  one  of  a  pai*ty  at  Eden,  Bar  Harbor, 
Mount  Desert,   to  visit    "The   Ovens,"  a 
favorite  resoi-t  about  five  miles  distant  from 
**  The  Harbor,"  to  the  northward.   One  half 
of  the  party  proceeded  by  *'  buckboard,"  a 
very  capital  four-wheel  vehicle  for  excur- 
sionists,   consisting   of  the   two   pairs  of 
wheels,  a  long  board  platform  resting  upon 
the  hinder  axle  tree,  and  upon  the  cross  bar 
carrying  the  fifth  wheel  in  front,  and  of  seats 
resting  crosswiso  upon  the    spring  floor; 
while  tho  other  half  glided  over  the  smooth 
watei-s  in  birch  bark  canoes,  each  ouo  being 
propelled  by  a  Passamaquoddy,  or  *Quoddy 
Indian,  and  ono  of  them  paddled  by  Lola, 
tho  chief  of  tho  tribe.     Tho  sun  was  de- 
clining as  the  i)leasuro  seekera  reached  tho 
rocky  blufl&»,  rough  and  scaned  by  frost  and 
stoiTuy  water,   excavated  into  deep  oven- 
liko  I'ecesses,  or  rent  hero  and  there  by  tho 
forces  of  winter,  which  had  torn  away  huge 
blocks  tliat  lay  at  tho  base. 

At  ono  point  a  massivo  fragment  almost 
ImiTed  passage  to  tho  pedestrians,  but   a 
way  was  still  open  through  which  single 
filo  they  could  go  beyond.     The  younger 
folks  pi-essed  forward,  but  wo  waited  with 
others  for  a  more  leisure  transit.   In  advanc- 
ing towards  tho  defile,  wo  looked  upon  the 
rock,  which  was  of  a  cinereous  gray  color  in 
tho    fading  light  of  early  oveuiug,  when 
our  attention  was  ari'estcd  by  the  appear- 
ance of  life  upon  its  surface,   a  short  line 
of  motion,   an  arrest,  a  new  line  making 
zig-zag  with  the  other,  a  now  pause,  and 
I  tlien  nothing.     The  object  was  hardly  per- 
j  ceive<l  ere  it  vanished,  for  the  eye,  following 
jits  action,   ran    beyond  when  it  suddenly 
paused,  wherefore  a  new  search  had  to  bo 
made.  A  close  approach  rendered  the  objects 
pbiuer,  whereupon  they  were  found  to  bo 
minute,  attenuate,  gmyish  creatures,  about 
0-5  inch  in  length,  provided  with  cephalio 
and    caudal    set»,    gliding    or    springing 
from  i>Iace  to  place,  and  recognisable  less 
certainly   by  their  contour    than  by  their 
motion  and  feeblo  shadow,   for  theii'  hue 
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lianllj  differed  fi'om  tLe  Mtmbre  surfoco  on 
wliicL  tLey  liv^.  Tlifj  were  Tlijunuunw 
the;  called  to  mind  ttie  Ijej)iBiDiis,  liut  vert 
not  fiilveryi  lliey  were  rre|iUH('iilar,  far  tbe; 
Lad  uevei' before  been  met  witb  in  our  daj 
niml)leit;  and  tlieir  habitat  n-os  nj>ou  tbe 
blu&a  or  i-oukM  natibeil  hy  tbe  tide. 

We  caught  several  of  these  apteroos 
sects,  bestowed  them  for  fntuie  study,  and 
joined  the  cxcuraionittls  who  were   waking 
tlie  ochos  along  tbe  Iicach. 

Beaching  home  sometime  afterward b. 
oj>entHl  our  crypt,  bnt  were  filled  with 
gret  that  many  of  tlie  details  of  fumi  . 
marking  liod  lieen  effaced;  bnt  wbilo  these 
woro  hopelcBsly  gone,  my  friend,  Prof.    P. 
R.  Uh!or,  recognized  Macliilit  in  the  coui- 
pi-esaed  Mpecimens,  and  wc  fonnd  confirma- 
tion of  this   diagnosis  in   a   study   of  tbe 
Hcalos  wliii^h  I  bod  mo; 

The  British  .Widiili 
Bcril>ed  ill  the  "Monogi-npb  of  the  Collera- 
lK»la  and  Tbytannra,"  by  Sir  John  Luh. 
Imuk,  London,  1873,  bnt  tbe  condition 
lit  our  Biiecimens  forbade  differentiation. 
Sity  also  noticed  on  American  Machilis, 
M.  roi'iabilLi,  many  yeara  liefoi*.  (Say, 
Jonr.  Aca.1.  Philadelphia,  1821).  Tot  while 
Jut  spoke  of  it  08  occurring 
temiierafe  i>art  of  North  Ami 
ii-s  far  Boutli  ufl  East  Florida,"  he  refeiTcd 
ill  a  getieml  manner  only  to  varielics.  And 
finally  Joseph  Bock,  [Liil)bo<'k /.c.)  gives  n 
d(>»cri]itioii  of  a  single  (doitial)  scale  of  M. 
polypaliL  Qudof  M.  moritimo,  adducing  an 
engraved  illustration  of  eilber.  The  text 
of  Sfr.  Beck,  is  as  follows:  "  M.  polyjioda, 
.«.vj/,s-  From  18  to  24  sti-onglj  marked, 
['<inipresaed  ribs,  parallel  to  pe<1iclc,  well 
<K'l^ned  ci-oss-markinga  lietween  and  at 
right  angles  to  main  rilis.  External  sur- 
face of  under  inenibrwie,  Kiraiglit  longi- 
tudinal coiTugSitiaus:  extci-nal  surface  of 
inter  membranes  smooth,  nearly  flat,  in- 
dicnlinns  of  uodnlations  near  to  and  ndiat- 
iiig  from  pedicle;  cross  lines  dne  to  stnic- 
tni-e  between  superposed  niembraue!>.  M. 
muritima.  Scale  same  os  that  of  M.  p.; 
E<'alo  longer  in  proportion    to  vvidth;  the 


longitudinal  riUi  not  so  nouerona,  TMyiog 
from  12  to  15^" 

Tbe  foregoing  description  is  safficieDtlj 
etact  for  one  kind  of  scale,  or  better  Bsi<l 
for  scsIpn  from  one  i>art  of  tbe  body;bnl 
fails  to  notice  tioints  which  have  attrsctnl 
our  ntl''ntioii.  and  which  ai'e,  flnt,  the  td- 
riety  of  {orms  and  dis|K»ition  of  Um  rilM  id 
Rcales  derived  from  the  Iiack,  eide,  and  belij; 
iind,  secondly,  tlie  |>oint  of  imidantalioD  ol 


tbe  i>edjcle  which  is  on  the  under  imfiittd 
the  GCttle  remote  from  Ha  uitbmlceii  bonlcT. 
Tliiii  latter  circumxtance,  added  lotbeeibl- 
ence  of  a  joint,  refers,  we  aro  of  opinioo,  t» 


Fls.  1.— BELLI  FOUL 

the  better  protection  of  the  spincles  in 
damp  places  that  UochiliB  inhabits,  u^ 
during  immeniion  if  ovei-taken  by  Btonn" 
tide. 

In  short,  some  of  the  scales,  the  dta^ 
ones,  answer'  to  tbe  description  given  br 
Beck.     These  ore  elongated,    approteb  ■ 
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fuiUeiogam, and  wra tail  attuned  of  n  very 
pale  brom  oolor. 

Othere,  for  the  bellj,  ftie  ovoiil  or  cordi- 
forai,  IwB  widel;^  ronnded  near  tlte  pedicle, 
■nil  bearing  riba  wliidi,  like  tbe  former, 
indeed,  like  moAt  of  the  other  scales,  ore 
forked  more  or  less  constantlj  at  the  lesaer 

And  finally,  MCtiiea,  eiriefl;  from  the 
■ides,  and  piveninably  nsaocioted  n-itli  other 
varietieB  at  or  nenr  tlie  joints,  of  very  ir- 
i^nliur  ontline,  are  inora  flnelj  marked 
than  boUi  of  tlie  preceding,  and  in  which  the 
rib*  constantly,  as  oocosionallT  in  the  second  i 
nrietj.  meet  at  an  angle  opening  ton-af  dn  i 
the  pedicle,  and  form  a  lig-zng  along  a  de- 
vioQB  median  axis.      It  io  also  to  be  noted 


FfB,  a.— ana  roan. 

that  fiunt  onrred  lines  exist  behind  the 
pedicle  in  all  the  scalen,  with  cori'es|>ond- 
ing  finenefis  in  the  markings,  eapeciollj  in 
those  anjmmetrical  small  scales,  nliicli  re- 
fwmhle,  en  jtetit,  the  fossil  tooth  of  Acrodns, 
or  the  cond  knoivn  as  Fnngia;  and  that 
the  base  of  the  pedicle  is  ossociittcd  with  a 
Bf  stem  of  coimgationn,  resemliliag  I'ootlets 
most  exiensivelj,  if  not  most  conspicnonaly 
developed,  in  the  ovoid  or  cordiform 
'pinmnlea.' 

In  conclnsion  we  wonld  observe  tliat  the 
rontitniction  of  these  scales,  an,  perhaps, 
of  those  of  all  lepidopterous  ci'ealures, 
niay  l>e  illnatratcd  by  that  varietj  of  Ja|>aQ- 
n>e  fan  ot  which  fbe  radiating  ribs,  split  out 
of  a  single  joint  of  a  reed  or  cane,  are 
revered  on  nith«r  side  with  a  thin  mem- 1 
branons  paper;  bnt  the  resemblance  ceases' 
when  the  Fittochnient  of  the  pedicle  is 
considered.  ' 

Cbribtophbr  Johnston,  M.D., 

Bammore.  SepL  11.  IBM.  I 


Permanent    Microscopic   Preparations 
of  Amphibian  Blood.* 


THE  very  excellent  method  of  drying  tli« 
cori>iiscles  of  mammalian  blood  on 
the  microscopic  slide,  in  not  applicable  ta 
the  much  more  balky  coi'pnscleH  of  Am- 
phibia. The  corpuscles  of  the  latter  on 
Bare  to  be  distorteil  and  seamed  in  dijing; 
hence  various  methods  of  preserving  the 
coipnscles  moist  have  been  tried  with  vnry- 
iDg  success. 

The  following  very  great  modification  of 
the  method  proposed  by  Banvier  in  bis 
ti'catise  on  histology ,t  has  been  in  nse  for 
some  time  in  the  Anatomical  Laboratory  ot 
Cornell  University,  and  has  given  nniformly 
excellent  results.  Freparations  made  three 
yearn  ago  are  qnite  as  good  as  at  fini 

Three  or  fonr  droits  of  fresh  blood  are 
allowed  to  fall  into  10  cc  of  normal  salt 
solution  (common  salt  760  milllgramB, 
water  100  cc.)  iireferably  contained  in  a 
high  narrow  veesel  like  a  graduate  glass  or 
lieaker.  Tlie  mixture  of  blood  and  salt  so- 
lution should  1>e  well  agitated,  and  then^lOD 
cc.  of  a  saturated  aqueous  solntion  of  picrio 
acid  added  with  constant  stirring.  After 
the  coi-puBcles  have  settled,  as  much  ot  the 
sn{ieniatant  liquid  as  [icssible  is  poured  off, 
and  in  its  place  is  put  about  an  equal 
volameof  normal  salt  solution.  Tbe  cor- 
puscles are  allowed  to  settle,  the  liquid 
poured  off.  and  another  volume  of  salt 
solution  added.  This  is  continued  until 
the  salt  solution  acquires  only  a  faint  yellow 
finge. 

The  nse  of  tbe  salt  solution  is.  first,  to 
dilate  the  blood  in  order  to  avoid  distortion 
of  the  coi'pnscles,  and  second,  to  wash 
away  the  picric  acid  so  that  the  sabeeqnent 
staining  will  1>e  niore  satishctory. 

Aft«r  pouring  off  the  last  salt  solntion, 
there  in  put  in  its  place  10  cc.  of  a  niixtnre 
of  five  parts  o(  Fify's  carmine  and  ninety- 
five    paitH  of  pici-ocarmine.     The  corpua- 

*  Renil  hBfnra  thn  aiib-Ri'rtloii  ol  Mlcrospnry  ot 
tbn  A.  A.  A.  B..  ntlhe  mcMiiEln  Aiisuxt.  1880. 

1  TiBite  lechnlaue  de  HiBtoloKie.  p.  at. 
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elea  will  stain  in  from  one  to  fifteen  hours,   tilled  by  the  microscope.     niK>ii  ilie  extesi- 
A  drop  of  the  agitated  mixtai*e  should  be  siou  of  the  scope  of  ntilitj  of  the  spectaro* 


examined  occasionally  to  ascertain  when 
the.  staining  is  sufficient  The  nucleus 
should  be  deep  red,  and  the  body  of  the 
corpuscle  yellow  or  pinkish. 

When  the  staining  is  completed,  as  much 
Atainer  as  possible  should  he  poured  off, 
and  in  its  i>lace  10  or  15  cc.  of  acid  glyceriue 
(glycerine  100  cc,  acetic  or  foimic  acid  1 
cc.)  This  mixture  of  corpuscles  and 
glycerine  may  be  placed  in  a  bottle  and 
used  at  any  time,  it  being  simply  nec&ssaiy 
to  agitate  the  mixtui*e  slightly  or  to  take  up 
some  of  the  sediment  with  a  pii>ette  and 
mount  it  pi*ecisely  as  any  other  glyceriue 
pi*eparation. 

Summnrif. — 1.  The  fiesh  blood  is  firet 
diluted  with  about  lifty  times  its  volume  of 
normal  salt  solution. 

2.  To  this  diluted  blood  is  added  ten 
times  as  great  a  volume  of  a  satumted 
aqueous  solution  of  picric  acid. 

3.  The  picric  acid  is  washed  away  with 
normal  salt  solution. 

4.  The  corpuscles  are  stained  with  picro- 
cannine,  or  a  mixture  of  this  and  Frey's 
carmine. 

5.  They  are  presei*\'ed  in  acid  glycerine, 

and  may  bo  mounted  for  the  microsco|>e  at 

any  time. 

»-o  • 

Bloodstains  as  Evidence  in   Criminal 

Cases.* 

BY  CHAS.    O.    CURTMAX,    M.D.,    ST.    LOUIS,    MO. 

rpHE  detection  of  bloodstains  on  linen  or 
*-  other  article.*!  of  apparel,  has  often  a 
melancholy  interest  to  the  medical  expert 
and  the  criminal  jurist.  In  many  cases,  the 
decision  of  court  and  jury  has  hinged  upon 
the  evidence  afforded,  or  supposed  to  be 
afforded,  by  suspicious  stains  found  upon 
clothing  or  implements  used  by  persons 
accused  of  murder.  Not  very  long  ago  it 
was  imagined  by  the  public  and  even  by 
members  of  the  profession  and  enthusiastic 
admirers  of  the  microscope,  that  human 
blood  might  be   positively  and  easily  iden- 

*  R^ad  before  the  St  Louis  Medlco-Chirurglcal 
Bociety. 


scope,  that,  instrument  has  also  been  held 
by  many  to  be  an  unerring  detective  of 
blood. 

But  by  d^p^ees  the  illusion  in  i«gard  to 
the  positive  and  unassailable  results  of  the 
microscope  ha9  vanished,  and  at  present, 
(&s|>ecially  since  the  thorough  investigation 
of  the  subject  by  Dr.  J.  J.  Woodward,  U. 
S.  A.,)  no  expert  would  be  found  bold 
enough  to  assert,  in  the  face  of  conttarj 
evidence,  that  he  can  iK)sitiveJy  ideutifj 
human  blood  by  any  microscopical  device. 
The  blood  discs  of  the  dog,  es|X)cially,  are 
so  nearly  of  the  size  and  sha|>e  of  human 
blood,  that  no  means,  at  pre.seut  known, 
will  discriminate  with  absolute  certaiutj 
between  the  two,  even  in  the  fresh  state, 
much  lass  after  having  been  dried  and  biib- 
iected  to  the  methods  of  preparation  neces- 
sary for  microscopical  investigation.  The 
spectroscope  does,  with  gi*eat  accuiucy,  re- 
veal the  pi-esence  of  bloml,  by  the  aljsorp- 
tion  bands  characteristic  of  the  hsemoglobin, 
but  cannot  make  any  distinction  between 
the  various  blood  oorpuscles  affoixling  tlie 
coloring  matter. 

But  even  were  all  of  those  difficnlties  suc- 
cessfully overcome,  and  could  the  minutest 
distinctions  be  made  between  the  different 
kinds  of  blood,  such  evidence  would,  in 
many  cases,  be  rendered  absolutely  nuga- 
tory by  the  doubts  thrown  upon  the  soureo 
of  the  blood  and  its  manner  of  transter  to 
the  stained  article  by  the  following  facts: 

Having  been  applied  to,  last  winter,  to 
make  examinations  of  suspected  blood- 
stains, the  thought  occurred  to  me  that 
there  is  a  possibility  of  the  transfer  of 
human  blood  by  means  of  predatory  insects, 
such  as  the  mosquito,  the  bed-bug  and 
similar  othei*s.  Experiment's  showeil  that 
the  crushing  of  such  an  insect,  loaded  with 
its  meal  of  human  blood,  will  yield  a  stain 
of  considerable  size,  much  larger  than  I  had 
anticipated.  I  then  captnretl  some  mos- 
quitoes, after  they  had  imbil>ed  their  till  of 
blood,  and  kept  them  alive  in  close  con- 
finement.    They  were  then,  after  different 
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periods  of  time,  crushed  and  the  blood  ex-  weak  points  of  snch  information.  For  even 
amined,  mixed  with  various  menstrua  for  if  stains  should  now  be  fully  identified  as 
dilation.  In  all  cases  up  to  forty-eight  derived  from  human  blood,  the  accused 
hours  I  found  a  large  proportion  of  the  red  i  may  plead  in  his  justification,  that  they  are 
corposeles  of  human  blood  is  still  un-  due  to  the  agency  of  insects  and  cannot  be 
changed,  and  quite  readily  recognizable.    I  allowed  to  furnish  any  proof  of  his  guilt. 

Since  reading  the  above  paper  befora  the 


next  examined  the  blood  of  the  mosquito, 
which  had  not  been  permitted  to  feast  on 
the  human  subject.  The  sisse  and  color  of 
these  corpuscles  of  mosquito  blood  are  so 
different  from  human,  that  no  mistake  can 
possibly  arise  from  this  source. 

In  the  last  few  weeks  Dr.  E.  Even  was 
kind  enough  to  assist  me  in  a  considerable 
nnmber  of  micrometric  determinations  of 


society,  investigations  with  the  bed-bug  (a» 
yet  very  few  m  number)  appear  to  show 
that  the  imbibed  human  blood  is  destroyed 
Car  more  rapidly  in  them  than  in  the  mos* 
quite.  In  one  individual,  after  twelve 
hours,  not  a  trace  of  human  blood  corpus^ 
cles  could  be  detected. 


human  blood  taken  from  the  mosquito,  i  Permanent  Microscoplc   Preparations 

of  Plasmodium.* 

BY  FBOF.    SmON  H.    OAOE,    OF   GOBNEUj    X7NI* 

VEBSTTY. 

THE  previously  published  methods  of 
making  permanent  preparations  of 
the  motile  or  naked  protoplasmic  stage  of 
the  Myxomycetes  are  but  two,  so  far  as  I 
know;  and  no  method  of  getting  the  Plas- 
medium  in  a  desired  position  has  to  my 
knowledge  been  published. 

The  old  method  was  to  dry  the  extended 
Plasmodium,  the  new  is  to  harden  it  with 
osmic  acid.  Both  these  methods  are  de> 
fective,  for  osmic  acid  changes  the  color  of 
the  protoplasm,  and  drying  causes  it  to 
shrink  as  well  as  to  change  color. 

The  following  is  a  simple  and  efficient 
method  of  extension  and  preseiTation: 
Small  pieces  of  the  i*otten  wood,  on  which 
the  Plasmodium  is  found,  should  be  placed 
on  moistened  microscope  slides  witli  some 
of  the  Plasmodium  touching  the  slides* 
These  should  be  on  a  piece  of  window  or 
plate  glass,  and  over  the  whole  should  be 
placed  a  bell -jar,  or  other  cover,  to  prevent 
evaporation.  After  an  hour  or  more  the 
glass  on  which  the  slides  rest  should  be 


after  various  intervals,  and  the  corpuscles 
of  mosquito  blood  proper.  The  task  has 
been  a  laborious  one,  owing  to  various  dif- 
ficulties, not  the  least  among  which  was  the 
selection  of  a  proper  menstruum  for  dilu- 
tion. Glycerine  in  various  dilutions,  gave 
excellent  definitions  of  the  human  blood 
corpuscle,  but  left  the  margins  of  that  of 
the  mosquito  so  ill-defined  as  to  make  ac- 
corate  measurements  very  difficult.  After 
various  trials,  we  found  alcohol  of  about 
80  per  cent,  the  best  medium  for  examining 
mosquito  blood,  and  very  fair  for  the  human 
blood  corpuscle,  although  both  shrink 
somewhat  in  the  alcohol. 

Our  results*  are  as  follows: 

Human  blood  (after  imbibition  by  the 
mosquito)  averages  (red  corpuscle,)  in  dilute 
glycerii^e,  7.4  micro-millimetres,  (or  1-3200 
inch) ;  in  80  per  cent,  alcohol,  6.9  micix)- 
millimetres,  (or  1-4000  inch.) 

Mosquito  blood  averages  in  dilute  glycer- 
ine, 1.8  micro-millimetres,  (or  1-14000  inch) ; 
in  80  per  cent,  alcohol,  1.4  micro-milli- 
meties,  (or  1-18000  inch). 

The  subject  appears  to  me  to  be  of  suf- 
ficient importance  to  deserve  further  inves- 


tigation. However  much  we  may  regret  lifted  up  to  see  whether  the  protoplasm  fias. 
that  another  prop  is  taken  from  the  value '  crawled  out  upon  any  of  the  slides.*  If  any 
of  drcnmstantial  evidence,  deriveil  from  of  the  slides  are  satisfactory,  lift  off  the 
suspicious  stains  in  murder  cases,  it  is  best ,  bell- jar  and  remove  the  pieces  of  wood  from 
to  know  andmake  proper  allowance  for  any  the  slide.     The  Plasmodium  will  remain* 

•  These  resultR  are  the  avenwro  of  more  than      *  Read  before  the  Sub-Section  of  Micro«oopy  of 
one  hundred  careful  measurements.  ,  the  A.  A.  A.  S..  at  the  Meeting  in  August.  1880 
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The  slide  shonld  then  be  put  very  gently 
into  a  mixture  of  equal  parte  of  a  satui'ated 
aqueous  solution  of  picric  acid  and  95  per 
'Cent.  alcohol;  it  should  bo  I'emoved  in  15  or 
20  minutes,  and  x^laoed,  for  about  th6  same 
length  of  time,  in  95  per  cent  alcohol;  it 
may  then  be  mounted  in  Canada  balsam 
in  the  usual  Tray,  but  without  previous 
^clearing.  * 

The  picric  acid  stiffens  the  protoplasm 
almost  instantly,  but  does  not  shrink  it;  the 
alcohol  removes  the  -water  and  allows  of 
Canada  balsam  mounting. 

The  above  method  is  especially  good  for 
the  yellow  Plasmodium,  as  the  color  is  pre- 
cisely that  of  the  picric  acid  solution.  If 
white  Plasmodium  is  to  be  mounted  it 
should  be  soaked  in  25  per  cent,  alcohol  to 
remove  the  yellow  color  of  the  picric  acid, 
before  anhydratiug  it  with  strong  alcohol. 

Experimente  have  not  been  tried  with 
Plasmodium  of  purple  and  other  colors  to 
determine  successful  methods  of  preserva- 
tion, but  some. slight  modification  of  the 
above  is  confidently  expected  to  succeed. 

SuMMABY.  A — ^The  Plasmodium  will 
crawl  from  rotten  wood  and  extend  iteelf 
on  a  moistened  glass  surface. 

B. — The  extended  Plasmodium  may  be 
fixed  in  position  by  immersing  the  slide  on 
which  it  is  extended  in  a  solution  of  picric 
acid. 

C. — The  slide  may  be  placed  in  95  per 
cent,  alcohol  to  anhydrate  the  Plasmodium, 
after  which  it  may  be  mounted  in  Canada 
balsam. 

D. — The  yellow  Plasmodium  retains  its 
natural  color  if  treated  in  this  way. 

Ithaca.  N.  Y. 

The  "Half  Button. "~Throu£rb  the  kindneBS 
of  Messrs.  Ross  A  Co.,  we  have  received  one  of 
Mr.  Wenham*s  Illuminators,  described  at  paf^e 
164.  of  \o\.  rv..  of  this  journal.  It  has  been 
ehristened  the  "  Half  Button."  and  is  very  efficient 
and  easily  used. 

Peraonal.~One  of  our  contemporaries  has  an- 
nounced that  the  Rev.  W.  H.  Dallinc^er,  of  Liver- 
pool, so  well  known  as  an  accomplished  micro- 
scopist.  is  coming  to  this  country  to  take  the  ap« 


pointment  of  President  of  one  of  our  American 
colleges.  Unfortunately  this  is  too  good  news  to 
be  true.  Dr.  Dailinger  has  accepted  the  position 
of  Governor  and  Professor  of  Biology  at  Wesley 
College— but  this  institution  is.  we  believe,  located 
at  Sheffield.  England. 

An  Important  Work.~A  paper  "On  the 
Function  of  Aperture  In  Microscopic  Vision."  by 
Prof.  Abbe,  of  Jena,  has  come  before  the  Boyal 
Microscopical  Society,  of  London.  As  the  paper 
would  occupy  about  150  pages  of  the  Journal  the 
Council  have  decided  to  print  it  as  a  separate 
volume.  Copies  will  no  doubt  be  for  sale  separ- 
ately, and  so  will  be  available  to  American  stu- 
dents. 

Preaervatlon  of  Tube-Oaata.— It  is  well 
known  that  tube-casts  are  amongst  the  most  dif- 
ficult objects  to  preserve  for  microscopical  exam- 
ination. Prof.  J.  B.  Marvin  suggests  (in  the 
Medical  Herald)  a  new  preservative— iWte.  He 
says:  "We  have  tried  chloral  hydrate,  creasote, 
carbolic  acid,  and  salicyllo  acid,  etc,  but  with  only 
poor  results.  Five  years  ago  we  had  for  examina- 
tion a  sample  of  albuminous  urine  which  con- 
tained bile,  and  large  quantities  of  tube-casts  and 
renal  epithelium.  The  renal  derivatives  were  so 
numerous  and  so  beautifully  colored,  that  a  drop 
of  the  sediment  was  placed  on  a  slide  and 
covered— a  ring  of  cement  run  around— intend- 
ing to  use  it  as  a  temporary  mount  for  class 
demonstration.  The  casts,  ete..  remain  perfect 
to  this  date.  Would  not  iodized  serum,  to  which 
a  small  auantity  of  bile  has  been  added,  prove  a 
good  preservative  and  coloring  agent  for  organ- 
ized products  of  this  kind  ?    Try  it  and  report." 

Bismarck  Brown  as  a  Staining  Flnid  for 
Microacoplo  Sectiona.— Ata  recent  meeting  of 
the  New  York  Surgical  Society,  the  Record  says: 
"  Dr.  Satterthwaite  presented,  on  behalf  of  Dr.  W. 
H.  Porter,  a  number  of  microscopic  slides,  whir'h 
exhibited  the  action  of  some  new  reagents  that 
had  come  into  use  for  histological  work.  He  ex- 
hibited a  normal  human  kidney,  injected  in  two 
colors,  but  which  had  subseauently  been  stained 
in  Bismarck  brown.  The  method  was  practically 
the  same  as  that  given  by  Weigert  [Archivf.  mik- 
rosk*  Anat.,  xv..  p.  069).  A  concentrated  aqueoas 
solution  is  made  by  boiling  and  adding  of  the  dye, 
3  grains,  to  distilled  water,  l  ounce.  The  liquid  is 
then  filtered.  Sections  are  immersed  from  half 
an  hour  to  half  a  day.  The  longer  period  Is  found 
the  most  desirable.  After  removing  from  the 
bath  they  are  placed  for  five  minutes  in  a  fire  per 
cent,  solution  of  acetic  acid.  They  then  are 
passed  through  alcohol  and  oil  of  cloves,  after 
the  usual  methods,  and  finally  mounted  in  Dam- 
mar varnish.  The  color  affects  chiefly  the  epi- 
thelial elements  which  are  clearly  diflTerentiated 
from  the  surrounding  connective  tissues.  The 
borders  of  the  corpuscles  take  a  bright  brownish- 
yellow,  the  nuclei  an  ochre*brown.  This  coloring 
material  appears  to  be  the  best  we  have  at  present 
for  epithelium.  It  was  observed  that  in  the  con- 
voluted tubes  of  the  kidney  the  striations  of 
Heidenhain  were  unusually  distinct. 
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JMtpoftant  UTofiee. 

Wo  can  no  lonfirer  supply  Volume  I  either  bound 
or  in  sheets.  We  have  on  hand  a  few  copies  of 
Vols.  II.  III.  and  lY.  with  full  margins  and  hand- 
sornely'bound  in  cloth,  with  gilt  title,  price  $1.50 
f*a<"h. 

Those  who  wish  to  have  their  numbers  bound, 
can  do  so  for  36  cents  per  volume.  Mailing  12 
<.vnt.H  lidditional. 

FoBEiGN  SuBSCBiBEBs.— Subscribers  in  Great 
Britain  and  the  Continent  of  Europe  will  be  sup- 
pli»;<i  at  the  rate  of  $1.20,  or  6  shillings  sterling  t>er 
year.  i>ostage  paid. 

Remittances  may  be  made  either  by  P.  O.  Order, 
4^h*H?!k  on  a  London  Bank,  or  in  British  postage 
stamps. 

The  Journal  u  an  Advertiiing  Medinm. 

An  a«lvertiser  whose  letter  can  be  examined  at 
our  offlce  writes  us  as  follows:  "I  have  rc<'eived 
s*.»veral  letters  of  innuiry,  and  it  will  please  you  to 
know  that  though  I  have  had  advert isements  in 
other  journals  also,  tvery  lett^;r  of  inquiry  refers 
to  the  Ahebican  Journal  of  Microscopy.  This 
certainly  demonstrates  the  value  of  the  journal  as 
an  advertising  medium." 

Another  very  extensive  advertiser  says:  "We 
have  advertised  in  several  other  journals,  but  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  together." 


Postage  Stamps. 

l*f  E  again  call  the  attention  of  our  sub- 
'  '  scribers  to  the  fact,  thafr  while  we 
take  x>ostage  stamps  of  small  denominations 
at  full  Talue,  those  of  higher  denominations 
flure  of  no  use  whatever  to  us.  We  cannot 
sell  them,  exoept  at  a  very  great  loss,  and 
the  poet  office  will  not  exchange  them  for 
snudler  denominations.  Therefore,  please 
do  not  send  them. 


The  "  Morey  "  or  "  Chinese "  Letter. 

'I  HIS  letter,  or  rather  the  envelope  in 
-*-  which  it  was  enclosed,  possesses  some 
little  intei-est  to  microscopists  from  the  fact 
of  its  having  been  the  subject  of  a  micro- 
scopical examination,  the  object  of  which 
was  to  determine  whether  the  document 
was  genuine  or  a  fabrication.  The  envelope 
became  the  subject  of  scrutiny  at  the  hands 
of  three  microscopists — Mr.  Hagen,  of 
Troy,  Mr.  Gh^ylor,  of  the  New  York  Post 
Office,  and  the  Editor  of  this  journal.  Un- 
fortunately for  these  gentlemen,  there  was 
veiy  little  credit  to  be  gained  by  the  investi- 
gation, for  the  fraudulent  character  of  the 
document  was  so  simple  and  obvious  that 
it  did  not  requii'e  the  services  of  an  "ex- 
pert *'  to  decide  in  regard  to  it. 

The  points  upon  wliich  the  microscope 
was  called  to  give  testimony  were  these:  1. 
The  character  of  the  apparent  erasure  on 
the  face  of  the  envelope.  When  held 
against  the  light,  the  envelope  showed  clear 
and  unmistakable  traces  of  a  name  to 
which  the  title  *'  Esqr.,"  had  been  affixed. 
This  name  showed  in  light  letters  on  the 
darker  ground  of  the  thicker  and  conse- 
quently less  transparent  paper,  and  the 
question  was:  Gould  this  name  have  been 
impressed  in  the  paper  from  whicli  the  en- 
velope was  made  (after  the  manner  of  a 
water  mark,)  or  was  it  an  eiusure,  and  if  so, 
on  which  side  of  the  paper  had  the  erasure 
been  made  ? 

The  microscope  clearly  showed  that  an 
erasure  had  been  made  on  the  front  or 
face  of  the  envelope,  and  that  this  had 
been  done  w^ith  a  sharp  scraping  instru- 
ment, the  vile:i's  or  ridges  which  such  a  pro- 
cess usually  leaves  behind  it,  being  dis- 
tinctlv  visible. 

2.  The  second  point  was  in  regard  to  the 
post  office  stamps.  None  of  these  stamps 
had  any  dates  on  them,  and  the  question 
was:  Were  the  dates  which  should  have 
been  there  absent  because  the  stamping 
was  imperfectly  done,  or  had  they  been  sub- 
sequently erased  by  some  mechanical  means? 

Under  a  low  power  it  was  seen  very  clearly 
that  all  the  stamps  contained  erasures  at 
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the  points  where  the  dates  should  have 
been.  Whether  these  erasures  had  been 
made  by  some  sharp  steel  instrument  or  by 
some  rough  substance  like  sand-paper,  or 
the  coarse-grained  rubber  often  used  as  an 
ei-aser,  it  was  di£9cult  to  say.  The  fact  of 
an  ei'asui-e  having  been  made  was,  however, 
perfectly  obvious,  and  this  ei'asure  was  not 
due  to  the  fi-iction  to  which  the  envelope 
had  been  subjected  in  the  usual  handling, 
and  carrying  in  the  pocket.  If  this  had 
been  the  case,  the  general  surface  of  the 
envelope  would  have  showed  rubbing;  but 
it  did  not.  The  disturbance  of  the  fibre 
was  confined  to  the  spots  on  which  the  post 
office  dates  should  have  appeared,  and  the 
inference  was  consequently  irresistible  that 
these  erasures  had  been  made  intentionally. 

3.  The  microscope  also  gave  testimony  as 
to  the  character  of  a  certain  line  which 
simulated  the  slanting  stroke  in  the  figure 
4-y  which  was  claimed  to  have  formed  part 
of  one  of  the  dates.  The  letter  was  dated 
January  2drd;  professing  to  have  been 
mailed  in  Washing^n  on  that  day,  it  should 
have  reached  New  York  on  the  24th.  A 
letter  2  which  had  escaped  erasure  in  the 
New  York  stamp  was  claimed  to  be  the  first 
figure  of  24,  and  the  slanting  stroke  just 
refeiTed  to  was  claimed  to  form  part  of  the 
4.  But  under  the  microscope  it  was  clearly 
seen  that  this  sti'oke  had  not  been  made 
with  a  stamp,  but  with  some  instrument  like 
a  pencil  which  had  been  drawn  along — leav- 
ing streaks  in  its  wake  as  the  finger,  drawn 
over  smooth,  clean  glass,  leaves  a  series  of 
lines  behind  it. 

Other  questions,  such  as  the  absence  of  the 
Lynn  stamp,  and  the  presence  of  New  York 
stamps,  as  bearing  upon  the  genuineness 
of  the  envelope,  were  not  subjects  of  micro- 
scopical investigation. 

As  we  previously  remarked,  the  forgery 
was  so  obvious  and  clumsy  that  no  gi-eat 
skill  or  experience  was  necessaiy  to  detect 
it.  It  could  not  have  deceived  an  intelligent, 
unprejudiced  school  boy.  Still,  the  micro- 
scope adde<l  to  the  certainty  of  the  conclu- 
sions to  which  the  unaided  vision  pointed, 
and,  in  so  far  was  probably  valuable. 


^m  §aa)t  laBIe. 


The  VUion ;  or  Hell.  Purgatory,  and  «•«•»- 
disa  of  Dante  Allirhieri :  TiHu»lfited  by  the 
Uev.  Henry  FrauciM  (Jury.  A.M..  with  life  of 
Dauto.  Chronolosioiil  View  of  his  A^.  Addi- 
tional Notes,  and  Index.  Illustrated  alter  Gas* 
tave  Dore.  From  tlie  last  corrected  London 
Edition.  Comnlete  in  two  volumes.  VoL  I. 
New  York :  Carl  von  Bubren.  104  John  Street. 

Tlie  irreat  poem  of  Dante  is  too  well  known,  by 
reputation  at  least,  to  require  comment  at  our 
hands.  Thera  are  many  famous  poems  which 
nobody  reads,  although  it  is  fashionable  to  claim 
some  ao^uaintance  with  them,  but  Dante  is  one 
of  those  that  will  be  read  by  intelligent  men  and 
women  when  the  opportunity  presents  itself. 
Aside  from  local  political  allusions,  which  per- 
haps have  lost  their  force  with  men  of  a  lat«r  day. 
the  Vision  presents  so  much  that  is  wierd  and 
strange,  and  the  lanitua^  and  ideas  are  so  en- 
tirely out  of  the  usual  line  of  thou^rht.  that  thr% 
Vision  must  ever  hold  its  place  amongst  th»% 
books  which  are  read  by  those  who  wish  to  a^-^- 
qualnt  themselves  with  the  prominently  dlstui'^- 
tive  phases  of  literature. 

The  volume  before  us  forms  a  handsome  qaart>>. 
which  has  been  prepared  with  irreat  care  :  tin* 
paper  and  typography  are  of  the  first  quality,  and 
by  means  of  the  heliotype  process,  the  magnJA- 
oent  designs  of  Dore  have  been  placed  within  tb<* 
reach  of  every  one.  Mr.  von  Buhren  deserve-^ 
great  credit  for  his  effort  to  place  such  a  hand- 
some work  within  the  means  of  persons  in 
moderate  circumstances. 


Hand-Book  of  TTrinary  Analysie;  Ohemical 
and  Microscopical :  For  the  use  of  Phy>i- 
cians.  MedU*al  Htudents,  and  Clinical  AssiRtants. 
By  Frank  M.  Deems.  M.D..  Laboratory  Instrar- 
torin  the  Medical  Department  of  the  tJniversitv 
of  New  York;  Member  of  the  N.  Y.  County 
Medical  Society;  Member  of  the  New  York  Mi* 
croscopical  Society,  etc.  13  mo..  Limp  Cloth.  iS 
cents.    New  York:  Industrial  Publication  Co. 

This  Manual  presents  a  plan  for  the  systematii" 
examination  of  liquid  urine,  urinary  deposit.^, 
and  calculi.  It  is  compiled  with  the  intention  of 
supplying  a  concise  guide,  which,  from  its  small 
compass  and  tabulated  arrangement,  renders  it 
admirably  adapted  for  use.  both  as  a  bed-sid«^ 
reference  book  and  a  work-table  companion.  The 
author  is  well  known  as  one  who  has  had  for 
several  years  a  very  extended  experience  as  & 
teacher  of  this  important  branch  of  physical  diag- 
nosis, and  he  has  compiled  a  manual  which  will 
Bon'o  to  le8*sen  the  difQcnlties  in  the  way  of  the 
beginner,  and  save  valuable  time  to  the  busy 
practitioner.  The  arrangement  of  the  matter,  and 
the  small  though  clear  type  In  which  it  is  printed, 
has  enabled  the  author  to  compress  a  great  df^al 
into  a  very  small  compass,  so  that,  while  serving 
all  the  purposes  of  an  analytical  table,  it  is  really 
a  good  deal  more,  although  it  is  not.  of  course.  {«*» 
be  supposed  that  this  brochure  can  take  the  pliv^ 
of  larger  books. 
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B00K3  RECEIVED. 
Kaio-FharynMai  Catarrh.  By  Martin  P. 
Coomoa.  M.D.,  Proreasor  of  Physioloffy.  Oph- 
t^aJmolojfy,  and  Otology  in  the  Kentucky  School 
of  Medicme ;  Member  of  the  American  Medical 
Association,  the^  Kentucky  State  Medical  So- 
ciety, etc..  etc.  Louisville.  Ky.:  Biudley  &  Gil- 
bert. 

^iiff**^®    -M?     f*^**^^'^*     Maaaurea    for 

Chronio  Catarrhal  Inflazamatlon  of  the 
^086  Throaty  and  Eara.  Part  1.  By  Tho».  F. 
gmbold.  M.D.    St.  Louis:  Geo.  O.  Bumbold  & 


•  •  • 


The  Editor  of  the  Amebican  Jovssjt^  op  Micro- 
scow  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 


Apertures  in  Opaque  Kountin^s. 
Ed.  Am.  Jour,  Micro8Copy.-^ne  of  your  cor- 
respondentB  asks  me  to  ^ive  some  dii-ections  in 
resrard  to  leaving  the  small  openings  into  the 
cells  of  opaque  mountings,  "wliich  I  have  bo 
often  recommeiided.    I  do  so  with  pleasure. 
Whatever  may  be  the  material  of  which  the  cell 
is  made,  whether  cement,  or  curtain  ring,  or 
hard  rubber,  file  a  little  notch  on  the  top  of  it, 
and  on  what  will  be  the  lower  side  of  the  slide, 
with  a  thin  dentist's  file,  and  large  enough  to 
lay  a  pin  in  the  opening.    Then,  when  the  ob- 
j^'ct  is  secui-ed  in  the  cell,  moisten  the  rim  of  it, 
except  in  the  notch,  with  Canada  balsam,  and 
apply  the  thin  glass  cover.    After  a  day  or  two, 
l^lsam  of  the  thickness  of  common  syrup  may 
be  applied  around  the  edge  in  such  quantity 
more  or  less,  as  one  may  llancy,  care  heiug  taken 
to  avoid  the  minute  aperture.    Or,  if  the  balsam 
should  happen  by  accident  to  run  into  the  open- 
inir,  it  may  be  easily  drawn  out  with  a  pin  or 
needle  appUed  a  few  times.    With  the  point  of  a 
faiife,  on  the  turn-table,  first  push  off  any  bal- 
sam that^may  be  on  the  cover  glass,  tlien 
gradually  work  it  up  on  the  slide  until  the  edge 
of  the  mounting  is  a  true  slope  or  curve  as  you 
DMiy  desire. 

I  use  for  my  own  opaque  mountings,  cells 
madeof  bleached  shellac  cement  and  thoroughly 
<lrled.  They  are  translucent;  and  therefore  ad- 
mirably adapted  for  the  paraboUc  reflectors. 
The  balsam  in  this  case  forms  a  beautiful  finish, 
and  I  find  no  difficulty  in  applying  it  without  in- 
terferhig  with  the  apeiture.  I  do  not  regard 
wax  cells  as  safe  to  use  for  any  mountings  with- 
out first  being  covered  with  some  cement,  such 
as  liquid  marine  glue,  or  gold  size  and  damar. 
u  I  should  use  these  cells  for  opaque  mountings 
I  should  cut  the  notch  in  them  before  being 
covered  witl^  cement. 
I  have  tested  this  simple  little  device  of  leav- 


ing a  mhiute  aperture  in  the  cells  of  opaque 
mountings,  for  the  past  thi-ee  years,  and  I  do 
not  know  that  I  have  had  a  failure  in  a  single 
case  that  was  owhig  to  the  mounting.  While  In 
hermetically  closed  .cells,  there  would  be  hazi- 
ness, or  the  running  of  cements,  or  some  trouble 
after  a  time  with  nearly  half  the  specimens. 

C.  G.  Merrtman. 


>  e  • 


S7110PSU  of  the  Belgian  Diatoms. 

Ed.  Am.  Jour.  Microscopy.— It  gives  me  great 
pleasure  to  commend  the  above  named  work  to 
Students  of  the  Diatomacete,  as  one  that  will 
prove  of  great  value  to  them,  and  which  will 
supply  a  long-felt  want  Since  the  publication 
of  the  British  Diatomaoefe,  many  years  ago,  and 
now  out  of  print,  there  has  really  been  nothing 
to  supply  its  place,  accessible  to  the  general 
student. 

Br.  Van  Heurck  is  entitled  to  great  praise  In 
attempting  to  do  for  the  Belgian,  what  W. 
Smith  has  already  done  for  the  British  diatoms, 
but  with  this  difference,  however,  in  favor  of 
the  hiter  work,  viz..  It  will  embrace  a  great 
number  of  additonal  forms  not  described  in  the 
British  Diatomaoeee,  and  will  largely  correct 
the  nomenclature.  Although  the  plates  are  not 
quite  equal  in  artistic  merit  to  those  of  the  last 
named  work,  yet  they  are  really  very  good 
repi-esentations  of  these  hiteresting  objects,  and 
quite  sufficient  for  identification.  The  as- 
sociation of  the  well-known  author,  A.  Qnmow, 
with  Dr.  Van  Heurck  in  the  preparation  of  this 
work,  gives  it  addititional  value,  for  no  one  has 
a  more  complete  knowledge  of  the  diatoms,  or 
is  a  more  laborious  student  of  thenoi  than  Herr 
Grunow,and,  while  we  think  that  he  has  un- 
necessarily made  some  new  species  out  of  forms 
that  appear  to  us  scarcely  distinct,  yet  as  this 
is  still  an  open  question,  we  are  not  disposed  on 
this  account  to  find  fault  with  what  promisee  to 
be  so  excellent  and  useful  a  book. 

Fascicle  I,  has  already  appeared  with  ten 
plates,  being  Part  I  of  the  BaphlduaB. 

It  is  proposed  to  issue  the  book  in  six  Fascicles, 
of  about  ten  plates  each,  and  after  the  com- 
pletion of  them,  a  descriptive  volume  of  text 
Every  mlcroecopist  should  become  a  subscriber 
to  this  really  valuable  work.        H.  L.  Smuh. 

[Dr.  Van  Heurck's  work  has  been  noticed  be- 
fore in  this  journal,  and  it  gives  us  great  pleas- 
ure to  have  attention  called  to  it  again. 

In  addition  to  what  Prof.  Smith  states,  we 
may  repeat  that  the  price  of  the  work  is  76  cen- 
times (15  cents)  per  pUte,  each  fascicle  contain- 
mg  about  ten  plates.  The  volume  of  text  will 
cost  $1.60.  Orders  may  be  sent  to  Mr.  Stodder. 
ISl  Devonshire  street  Boston,  to  the  editor  ol 
this  Journal,  or  to  Dr.  Van  Heurck  direct  Dr. 
Van  Heurck's  address  is:  Bue  de  la  Sante.  8, 
Anvers,  Belglque*— Ed.  Am.  Joub.  Mio.] 


I 


254 


THE  AMERICAN 


Koonting  Pollen  in  Balsam. 

Ed,  Am.  Jour.  Microaeopy—lASl  Spring  1 
stumbled  upon  a  method  of  raountlnfir  pollen  In 
balsam  which  has  worked  better  than  any  other 
way  I  have  yet  .tried.  As  I  have  not  seen  it 
recommended  in  any  work  or  paper  on  the  sub- 
ject, I  give  it  for  publication. 

Place  your  pollen  in  position  by  sticking  the 
anthers  upon  the  slide,  then  cover  your  pollen 
with  a  drop  of  balsam.  Now  hold  the  mouth  of 
a  bottle  containing  sulphuric  ether  as  near  the 
balsam  as  possible.  The  warmth  of  your  hand 
will  cause  the  ether  to  evaporate.  The  vapor  is 
taken  up  by  the  balsam  which  now  begins  to 
spread.  Apply  the  cover  glass  at  once,  and  con- 
tinue to  hold  your  bottle  of  other  to  the  slide 
until  the  balsam  has  spread  in  all  directions  to 
the  edge  of  the  cover  glass-  This  process 
spreads  the  pollen  evenly  over  the  slide  in  all 
directions,  and  prevents  it  adhering  in  clusters. 
Pollen  can  be  mounted  fresh  by  this  means  and 
does  not  need  drying.  Air  bubbles  are  almost 
impossible.  F.  O.  Jaoobs. 


A  Oood  Preservative. 

Ed.  Am.  Jour,  Jficroaoopy— In  the  August 
number  of  your  Journal,  I  see  the  use  of  borax 
recommended  as  a  solvent  for  salicylic  acid  for 
vegetable  prepaxaUons.  I  have  been  using  for 
the  last  three  years  a  solution  of  salicylic  acid 
made  after  the  following  formula : 

Saturated  solution  of  acetate  of  potash,  4  oz. ; 
distilled  water,  S|  oz. ;  salicylic  acid  as  much 
as  it  will  take  up. 

In  this  I  have  preserved  renal  epithelium  and 
tube  casts,  both  mounted  and  in  vials,  for  nearly 
three  years,  and  they  are  as  perfect  fo-day  as 
when  I  put  them  in  it.  I  have  also,  algaa  and 
diatoms,  which  have  been  perfectly  preserved 
in  it  for  two  years  without  change  of  color. 

HeNBY  YBOEBJjISQ. 

Baltimore,  Md. 


•  e  • 


A  <* Zephyr'*  from  Dlinois. 

Ed,  Am,  Jour.  Microscopy— Permit  me  to 
say :— we  value  your  Journal  highly,  but  seri- 
ously object  to  the  "  Fell "  purpose  of  padding, 
as  illustrated  in  October  number.  Fourteen 
pages  are  given  to  the  Detroit  meeting,  when 
four  pages  would  suffice.  This  is  a  sample  out- 
rage. Is  your  Journal  conducted  simply  for  the 
purpose  of  permitting  certain  owls  to  exhibit 
their  mode  of  winking  ?  Again,  cut  down,  or 
compel  your  correspondents  to  condense,  their 
letters.  We  want  tacts  and  experience,  concisely 
stated. 

Reviewing  Wythe's  book,  you  mention  that  he 
omits  a  description  of  Wenhara*s  reflex  Illumin- 
ator and  Smith's  vertical.   Why  does  not  your 


Journal  give  us  a  series  of  illustrated  articles 
on  these  and  all  other  accessories,  and  the  beet 
method  of  use  ?  Beck's  book  of  1865  is  the  only 
book  that  pretends  to  describe  such  matters 
fully,  but  that  fails.  Makers  of  apparatus 
ought  to  do  it.  They  do  not  A  large  number 
of  your  readers  are  pupils.  They  need  instruc- 
tion, not  at  hands  of  bungling  *'  aperture  "  men, 
but  of  men  capable  to  teach  practical  miotis- 
copy. 

At  your  leisure,  notice  for  us  these  questions. 
Beat  results  of  one  inch  objective.  Simple  rule 
to  get  best  definition  from  1-5  or  1-10  c^jectlTe 
with  collar.  Thej)olariser,  Its  use,  and  selcnite 
plates;  Wenham's  and  Smith's  illuminators; 
their  use  and  purpose.  ESye-Pieoes,  Huy- 
ghenian,  orthosocopic,  negative,  perisoopic, 
solid,  etc.  How  Wenham's  bhiocular  differs 
from  ToUes'  binocular  eye-pieoe;  parabolic 
illuminator,  its  use  etc.  Amid  prism,  etc  etc. 
In  the  course  of  a  year  or  two  what  a  grand 
book  such  a  compilation  would  make.  Don*t 
refer  us  to  Beale,  Carpenter,  Frey,  Hogg,  Phln. 
or  anybody.   They  are  like  Wythe. 

Eugene,  ef  ofo. 

[The  above  letter  is  interesting  as  prpsenting 
one  side  of  an  important  quesuon— What  are 
tiie  needs  and  wishes  of  the  subscribers  to  this 
ioumal.  First  of  all,  however,  we  are  glad  to 
nave  the  opportunity  of  sayiuj^  that  any  blame 
which  may  attach  to  the  publication  of  the  re- 
port of  the  Detroit  meeting  rests  with  the  Editor, 
and  not  with  Mr  Fell.  Mr.  Fell  furnished  us 
with  the  report  at  our  special  request,  and  d«^ 
serves  great  credit  for  the  able  manner  in  which 
he  performed  his  work ;  all  the  blame,  therefoiv, 
belongs  to  the  editcH*,  and  the  credit  to  Mr. 
Fell. 

In  extenuation  of  our  own  offence,  however, 
we  would  say,  that  it  is  very  desirable  to  have  in 
the  current  Journals,  a  full,  and  accurate  report 
of  all  such  meetings.  We  know  these  reports 
ai*e  highly  prized  by  many  of  our  readers.  But 
in  addition  to  this,  it  is  a  fact  that  we  gave  our 
readers  nearly  the  whole  of  that  report  as  extra 
matter.  The  Journaij  for  October  containai 
eight  extra  pages,  and  after  deducting  the  entire 
report,  the  remainder  of  the  number  oontaiui^ 
more  matter  than  is  to  be  found  in  one  number 
of  any  scientific  Journal  published  at  the  same 
price  in  this  country. 

It  is  not  the  object  of  a  journal  to  teach  th^ 
elements  of  an  v  art  or  sdenoe.  This  is  the  pro- 
per function  of  text-books,  and.  therefore^  when 
we  criticised  Dr.  Wythe's  book  on  account  of 
such  omissions,  we  were  Justified  in  doing  so. 
The  subjects  named  by  our  correspondent  a«» 
described  by  Carpenter,  and  will  be  fuUv  dis- 
cussed and  explained  in  our  lai-ge  book,  but 
unless  as  regards  new  modificanons  or  new 
methods  of  using  them,  the  Journal  Is  not  the 
proper  medium  for  describing  them.  Of  courfie 
we  may  sometimes  make  exceptions  to  this 
rule,  but  on  the  whole  we  believe  it  to  be  souml. 
As  regards  correspondence,  it  would  be  unfair 
to  a  correspondent  to  change  his  matter.    We 


try  to  give  every  one  a  "ftilr  show,"  but  we  do 
ask  them  all  to  be  as  brief  as  possible. 


JOUB.  Mio.] 


Ed.  Am. 
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TKANSAOTIONS  OF  SOCIETIES. 

NoTB. — It  will  aiTonl  us  great  pleasure  to  publish  notes  of 
the  Transactions  of  any  of  our  M  icroscopical  Societies.  The 
liffiited  space  at  our  command  i}recludes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  We  wish  it 
also  to  be  d»tincdy  understood  that  these  reports  are  pub- 
lished as  received  from  the  Secretaries  of  the  different  Socie- 
ties, and  the  Journal  is  not  to  be  held  an  any  wise  responsible 
for  any  statements  contained  therein. 

RoolMster  AUcroacoplcal  8ociei)r*.~The  Booh- 
eflt€r  Hicroaoopioal  Society  held  its  first  regnlftr 
meeting  unoe  May  in  the  Free  Academy  Building. 
About  thirty  members  were  present.  .  Professor 
Lsttimore  presided.  Aittr  the  minutes  had  been 
H^proTed,  Dr.  J.  Edwsrd  Line  read  a  paper  on 
'*  Teeth,  their  Structure  and  Deyelopment."  Dr. 
Line  gave  Owen's  definition  of  teeth.  He  then 
proceeded  to  explain  their  uses.  The  primary  office 
of  teeth  is  the  trituration  of  food.  The  secondly  uses 
are :  First,  aids  to  the  speech  ;  second.  Indices  of 
ige ;  tliird,  of  sex ;  fourth,  offensiye  weapons ;  fifth, 
defensiTe  weapons ;  sixth,  aids  to  locomotion.  In 
most  animals  they  perform  more  than  one  of  these 
fonetions ;  in  a  few  they  do  not  perform  the  primary 
ftmction  of  trituration. 

The  composition  of  teeth  is  a  basis  of  animal 
matter,  calcareous,  sUidous  and  corneous  sub- 
etances.  Chemically  the  composition  is  phosphate 
and  carbonate  of  lime  with  other  salts  in  small 
qoaotities.  In  number,  teeth  range  in  various 
ammaJB  from  one  tooth  to  the  innumerable  teeth  of 
the  pike.  Tbey  are  situated  in  the  mouth,  upon 
the  jaws,  or  even  in  the  stomach.  They  are  at- 
tached by  a  ligament  to  the  socket.  There  is  no 
limit  to  the  succession  of  teeth  !n  fishes  and  rep- 
tiles. In  mammals  they  are  limited  to  one  or  two 
Mta. 

The  growth  and  development  of  teeth  is  one  of 
tbe  most  difficult  subjects  of  investigation,  and 
many  things  are  yet  unknown  in  regard  to  it.  The 
parts  of  a  tooth  are  the  denthae,  enamel  and  cement, 
the  pulp  or  nerve  and  the  peridental  membrane. 
All  these  have  their  origin  in  the  mucous  membrane 
eovering  the  jaw,  and  these  tissues  are  all  present 
in  highly  developed  teeth.  The  fact  that  teeth 
originate  in  the  mucous  membrane  has  given  them 
a  phMse  among  the  appendages  of  the  skin. 

Dr.  Une  proceeded  ta  explain  the  development 
of  teeth,  illustrating  his  remarks  with  seven  sketches 
of  tlie  various  stages  of  growth.  The  dental  de- 
▼ekipment  in  man  begins  at  the  end  of  the  seventh 
week.  The  development  of  the  cement  is  a  matter 
of  dispute.  The  dentine,  as  seen  in  the  microscope, 
consists  of  small  tubes  with  transverse  branches. 
The  enamel  appears  as  hexagonal  rods.  The  cement 
is  filled  with  spider- line  cavities. 

Br.  line  closed  his  paper  with  instructions  as  to 
the  method  of  preparing  parts  of  a  tooth  for  micro- 
BGopieal  examination.  He  said  that  teeth,  like 
warm  meals  were  to  be  had  at  all  hours.  The  jaws 
of  sheep  and  calves  could  be  obtained  from  butchers, 


and  as  for  cats,  (neighbor's  cats  preferred),  they  can 
always  be  obtained  from  the  back  yard  fence. 

The  members  of  the  society  then  questioned  Dr. 
iihie  on  the  points  of  his  article,  especially  as  to  the 
preparation  of  soft  specimens  of  teeth,  and  also 
upon  the  coloring  of  soft  objects. 

A.  T.  Atwood  explained  to  the  society  an  ingeni- 
ous rubber  cell  which  he  has  devised  for  use  ia 
mounting  opaque  objects. 

Bev,  Myron  Adams  suggested  that  at  some  future 
meeting  the  society  be  given  an  account  of  the  pro- 
ceedings of  the  microscopical  branch  of  the  National 
Science  Association,  lately  held  in  Boston,  by  one 
of  their  number  who  had  been  present.  Professor 
John  G.  Allen  and  Miss  Frances  CSogswell,  of  thia 
dty,  were  dected  active  members,  and  Dr.  F.  W. 
Hamlin,  of  Auburn,  an  honorary  member  of  the 
society.  The  Secretary  announced  that  the  follow- 
ing members  would  be  expected  to  exhibit  sped- 
mens  at  the  next  meeting :  0. 0.  Merriman,  Dr.  B.  M. 
Moore,  A.  H.  Morgan,  W.  G.  Morse,  J.  E.  Nichols,  H. 
L.  Osgood,  0.  F.  Pahie,  F.  D.  Phinney,  H.  S.  Phin- 
ney,  Norman  M.  Pierce.  The  members  present  then 
gathered  about  the  tables  and  examined  the  sped- 
mens  exhibited  under  the  microscopes.  Miss  Lat- 
timore  exhibited,  under  a  microscope  with  polari- 
scope  attachment,  crystals  of  claolesterine,  Henry 
0.  Maine,  a  beautiftil  arrangement  of  diatoms,  Mr. 
MoMath,  a  section  of  a  human  tooth.  This  closed 
the  proceedings  of  the  evening. 


Tbe  SSJmlxm  JHUcroseoplciU  Society.— A  regu- 
lar meeting  was  held  Oct.  9th.  President  Gleason 
in  the  chair.  The  first  lecture  of  the  evening  wa» 
delivered  by  Dr.  Erackowizer.  Subject:  "The 
Histology  of  the  Liver.**  He  described  first,  the 
structure  of  the  liver,  illustrating  with  drawings 
upon  the  blackboard,  the  queer  entanglement  of 
veins,  arteries  and  ducts  that  serve  for  a  network 
to  hold  the  Uver  cells  that  seemed  to  be  sifted  into- 
the  interstices ;  showed  how  the  cells  were  forced  to 
assume  various  forms  by  reason  of  their  environ- 
ment. 

He  then  spoke  of  the  ftmction  of  the  portal  veins, 
and  gall-ducts,  clearly  pointing  out  how  these 
structures  could  be  distinguished  one  from  the 
other,  under  the  microscope.  The  cause  of  change 
in  these  structures  was  commented  upon  and  effects- 
upon  the  system  noted.  He  dearly  demonstrated 
how  to  recognize  these  chsnges.  and  then  ex- 
hibited numerous  slides  of  liver  preparations 
under  the  microscope,  conmienting  upon  them  the 
while.  The  lecture  was  exceedingly  interesting 
and  original,  eliciting  numerous  queries  from 
the  members,  to  which  the  doctor  happily  re- 
sponded. 

Nine  o'clock  having  arrived,  fturther  discusdon  of 
the  subject  was  prevented  by  the  aimouncement  of 
the  next  paper,  entitled  "  The  Amoeba,"  by  the 
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Presideni,  Dr.  B.  O.  Gleaion.  The  doctor  referrca 
to  the  amcBba  m  being  a  ** liTlng  fluid"— a  primitiTe 
cell,  which  had  been  aptly  described  as  haring  the 
Ability  to  move  without  mnacleg ;  to  eat  withoat  a 
month,  and  to  digest  withont  a  stomach,  living  and 
thriving  withont  exhibiting  any  evidence  of  a  vas- 
cular or  nervons  system.  He  spoke  of  the  pulsating 
vacuole,  and  speculated  upon  its  probable  slgni- 
ilcanoe ;  whether  or  no  it  might  not  be  a  possible 
organ  of  resphrationi  producing  a  sort  of  circulation 
and  aeration  in  the  protoplasmic  mass  through 
endosmosic  and  ezosmosic  action.  The  doctor  re- 
ferred to  the  fact  that  the  very  beginning  of  the 
study  of  physiology,  now-a-days,  of  necessity  oo- 
<mrred  with  the  amoeba.  He  compared  the  amoeba 
with  the  white  corpuscles  of  the  blood,  and  related 
how  some  observers  had  seen  the  white  corpuscle 
engulf  the  red  one,  appropriating  it,  apptfently,  to 
its  own  use,  as  would  an  amoeba  feed  upon  an 
alga.  He  then  queried  :  Might  not  these  white 
corpuscles  be  Kving  cells  of  protoplasm,  differenti- 
ated, in  some  mysterious  manner,  in  the  arteries 
and  veins  of  our  bodies,  imd  converted  into  the 
difiisrent  tissues? 

After  watching  the  carious  movements  of  the 
amoeba  under  the  several  excellent  microscopes  on 
duty  for  that  purpose,  until  eleven  o'clock,  and  the 
secretary  having  been  appointed  essayist  for  the 
next  meeting,  the  Society  adjourned  to  the  first 
Saturday  in  November. 

Thad.  B.  Up  ds  Gbatf,  Secretary. 


niUiAls  State   Blleroaeopleal   Society. — ^^e 

regular  meeting  of  the  State  Microscopical  Society 
of  niinoiB,  for  October,  1880,  was  held  at  the  Acad- 
emy of  Sciences,  No.  268  Wabash  Avenue,  Chicago, 
Friday  evening  Oct.  8th,  the  President,  B.  W. 
Thomas,  in  the  chair. 

The  routine  business  of  the  evening  completed, 
Mr.  W.  H.  Bulloch  described  a  new  stand  which  he 
had  recently  constructed  designed  espedally  for 
lithological  work,  but  which  can  readily  be  con- 
verted into  an  instrument  suitable  for  ordinary 
work.  The  speaker  stated  that  he  used  the  ad- 
jective "  new,**  with  considerable  hesitation,  as  his 
daims  in  tliat  direction  had,  in  the  past,  beeui  so 
strongly  disputed.  Some  features  were,  however, 
new  to  him.  These  he  proceeded  to  describe.  The 
stage  was  made  to  rotate  concentrically  on  the  same 
plan  adopted  in  his  large  Instmments,  and  was 
graduated  to  read,  with  a  vernier,  to  minutes.  Both 
the  mirror  and  sub-stage  were  mounted  on  gradu- 
ated circles,  and  arranged  so  as  to  swing  over  the 
stage,  either  separatehr  or  in  unison.  The  sub- 
stage  was  made  in  two  cylindrical  fittings.  The 
lower  one,  carrying  the  polarising  prism,  could  be 
readily  swung  to  one  side,  while  the  upper  carried 
the  achromatio  condenser.  The  polarizing  prism 
was  mounted  with  a  circle  graduated  to  degrees, 


and  was  fitted  with  a  stop  for  maridng  the  position 
of  the  prism.  The  analyser  was  mounted  abore 
the  objective  somewhat  after  the  manner  of  a 
Wenham  prism,  and  oOuld  be  slid  in  ftnd  out  of 
position  with  the  same  ISsoility,  and  also  csnied,  if 
desired,  a  quarts  film.  It  was,  he  said,  a  ma.tter  of 
great  convenience  for  the  Uthologist  to  be  able  to 
pass  firom  the  use  of  ordinary,  to  that  of  polariaed 
light  without  loss  of  time,  and,  with  theinstrament 
on  exhibition,  the  change  conld  be  effeoted  in  leas 
time  than  a  change  of  objectives  with  a  double 
nose-piece.  The  stand  W4S  also  provided  with  a 
goniometer  e3re-piece,  which  was  fitted  with  a  cak 
film  and  aaalyiing  prism,  both  separable  at  pIsM- 
ure. 

Dr.  Detmars  exhibited  seetlons  of  animal  tlsnie, 
which,  he  claimed,  were  but  1-1600  inch  in  thick- 
ness, and  briefiy  described  the  instrument  need  in 
cutting  them.  A  triangular  discussion  ensaed  be- 
tween Mr.  Bullock,  Mr.  Summers,  and  the  Secre- 
tary, which  resulted  in  a  promise  to  exhibit  aoine  of 

the  favorite  devices  at  the  next  meeting.  Mr. 
B^,  of  London,  who  was  present,  suggested  that 
some  of  the  surplus  American  ingenuity  of  the 
members  might  advantageously  be  expended  in 
inventing'  a  section  butter  for  diatoms. 

The  Secretary  illustrated  his  method  of  mounting 
balsam  slides.  Bv  the  use  of  very  hard  faalaam 
contained  in  a  chemist's  dropping  bottle,  *  riide 
could  be  finished  in  a  few  minutes,  ready  for  the 
cabinet.  He  also  called  attention  to  a  peculiar 
algoid,  which  had  made  its  appearance  In  hi*  mk 
paratus  for  making  -diaiyzed  iron,  and  which  to  the 
uaked  eye.  somewhat  resembled  a  nostco.  Ae 
water  hi  wnioh  it  grew  was  pretty  strongly  charged 
with  ferrio  ohlorida  'and  ammonium  chloride  and 
contained  f^ee  hvdrothlorio  add. 

Mr.  Beck  was  invited  to  address  the  sodetj,  upon 
which  he  made  a  few  remari[S,  dwelling  on  theooroial 
feeling  existing  between  the  microscopists  of  Eng- 
land and  the  United  Stales.  The  advantages  of 
the  exchange  of  slides  between  workers  of  the  two 
countries,  especially  to  those  engaged  in  the  study 
of  certain  oepartments  of  natural  history,  and 
passed  to  a  consideration  of  the  practical  uses  to 
which  the.  microscope  conld  be  put,  such  as  the 
examination  of  potable  water,  the  oetection  of  adul- 
terations, etc 

Mr.  H.  W.  Fuller  testified  to  the  exceedingly 
cordial  reoeption  which  he  received  fkt>m  the  micro- 
scopists.of  London  during  his  recent  trip  abroad, 
and  stated  that  he  founcfthe  aflklrs  of  the  Boyal 
Microscopical  BoeHetr  managed  In  the  most  ad- 
mirable manner,  and  that  it  afEbrded  a  model  whieh 
we  shoidd  emulate. 

The  meeting  was  then  declared  informaL 

BunrrB.  Btvast,  Secretary. 
*  e  ■ 


A  good  microscope,  oosting  $136  in  Paris,  in  ex- 
change for  a  ffood  workinir  speotrosoope.  Address 
"  Speotroscope."  care  Amerioan  Journal  Miero- 
soopy,  14  Dey  Street.  N.  Y. 

Wanted,  a  good  neutral  tint  camera  ludda.  to 
fit  eye-piece.  1.36  inch  diameter,  for  5  fine  alioee. 
Address  F.  N.  TlUinirhaet,  Greenport,  Sulfolk  Ck).. 

Lower  Silurian  fossils  from  near  the  Falls  of 
St.  AnthonylMiniL..  for^rood  microscopic  material 
etc.  John  Walker.  810  Ave.  S..  Minneapolis.  Minn. 
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On  the  Preparation    and  Cleaning  of 

Diatoms. 

BY  H.  li.  SMITH,  HON.  F.B.M.S. 


ANY  persons 
who  have  faith- 
fully tried  the 
processes  re- 
commended in 
the  books,  find, 
much  to  their 
disgust,  that 
after  all  the ' 
trouble  and 
care,  there  will 
alwavs,  be  a 
large  amount  of ' 
flocculent  matter  which  neither  acids  nor 
burning  will  remove,  and  which  will  cause 
the  diatoms  to  clot  together,  and  make  the 
completed  mount  a  rather  dirty  object  to 
behold.  Turning  from  their  own  prei)ara- 
tiona  to  those  of  MoUer,  and  others  who 
may  liave  the  secret,  they  know  that  there 
is,  somewhere,  a  know^ledge  they  do  not 
I)08sess,  and  wiiich  has  not  yet  crept  into 
the  books.  And  this  is  true.  I  was  not 
myself  aware  of  the  remedy  until  long  after 
I  wrote  tlie  article,  which  the  editor  of  this 
jonmal  copied  from  the  "Lens"  into  his 
little  book  entitled  <*  Diatoms." 


I  have  made  it  known  to  many,  but  so  far 
as  I  am  informed,  the  process  I  am  about 
to  describe  has  not  been  published.  I  do 
not  know  whether  **M611er's  secret  "has 
leaked  out,  and  so  has  reached  me  in  the 
course  of  my  extensive  correspondence,  for 
it  is  not  my  own  invention,  and,  indeed,  I 
cannot  now  remember  just  when,  or  where, 
it  was  first  breathed  to  me,  for  I  have  known 
it  for  some  yeaw,  but  certainly  with  no 
**  injunction  to  secrecy."  I  can  assure  the 
disgusted  student,  who  finds  his  beautiful 
diatoms,  after  all  the  acid  treatment,  and  all 
the  incinei-ation,  yet  full  of  flocculent 
matter,  that  there  is  a  royal  way  to  clean- 
ness, and  after  all,  the  good  old  way,  by 
the  use  of  soap!  In  fact,  the  use  of  this 
common  and  too  much  neglected  article, 
will  produce  astonishing  clitinges  in  clean- 
ing up  the  diatoms,  as  well  as  in  cleansing 
dirty  linen.  I  will  describe  what  I  did 
yesterdft}' — the  whole,  during  one  evening, 
and  in  fact,  except  for  the  waiting  for  the 
diatoms  to  settle,  all  the  process  would  not 
occupy  over  ten  minutes.  I  received  a 
gathering  of  marine  diatoms  from  the 
Hawaiian  Islands,  enclosed  in  a  joint  of 
bamboo,  instead  of  the  usual  vial.  They 
were  dried,  and  matted,  but  the  gathering 
was  rich  in  the  well  known  Sandwich 
Island  forms;  so  characteristic,  that  I  could 
have  told  the  locality,  if  I  had  not  already 
known. 

I  put  the  dried  material,  such  as  it  was, 
into  a  large  test  tube,  and  covered  it  well 
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with  nitric  acid,  and  left  it  for  an  honr,  (the 
time  is  not  material).  After  this,  I  boiled 
it,  adding  a  little  more  acid,  and,  dropping 
in  two  small  bits  of  bichromate  of  potassa, 
again  boiled  for  a  minute  or  two.  The 
tube  was  now  fiUed  with  rain  water,  and 
the  whole  mixed  bj  inverting,  etc.  As  soon 
as  the  mass  (flocculent  enough)  had  settled, 
the  discoloi^ed  and  acid  water,  was  poured 
off,  and  fche  tube  was  again  filled  with  rain 
water,  (it  is  better  to  use  soft  water).  After 
settling,  the  water  was  again  poured  off, 
and  the  deposit  once  more  washed.  Bo  far, 
this  is  the  old  method,  which  generally  ends 
here,  only  washing  out  as  best  one  can  the 
lighter  forms  and  broken  frustules.  A 
preparation  made  at  this  stage,  marked  (1) 
on  the  slide  sent  herewith,  showed  plenty 
of  diatoms — principally  Synedra  robusta, 
and  Bhabdonema  mirificum,  but  also  any 
amount  of  the  flocculent  matter,  the  bane 
of  diatom  preparers,  and  which,  from 
presence  still  of  organic  matter,  browned 
in  burning;  a  subsequent  washing  some- 
what improved  this,  see  specimen  marked 
(2).  Pouring  off  the  supernatant  water,  and 
adding  a  little  clean  soft  water,  I  now  put 
into  the  tube  a  bit  of  common  yellow  soap, 
size  of  a  pea,  and  again  boiled  the  deposit  for 
a  minute  or  two,  after  which  the  tube  was 
filled  with  clean  rain  water.  Some  fifteen 
or  twenty  minutes  after,  the  yet  milky  fluid 
was  poured  off,  (it  contained  but  few  and 
very  minute  diatoms,  which  one  can  save  if 
so  disposed,  by  keeping  the  poured  off  fluid 
for  a  longer  time.)  The  tube,  with  a  heavy 
deposit  at  bottom,  was  again  filled  with 
l-ain  water,  and  shaken,  and  now  a  peculiar 
brilliant  sparkling,  and  play  of  cold's, 
showed  that  the  flocculent  matter  was  gone, 
and  only  clean  diatoms,  sponge  spicules, 
and  possibly  some  sand  remained.  Speci- 
men marked  (3)  shows  appearance  at  this 
stage,  and  that  marke<l  (4)  aft«r  one  more 
washing.  Finally  distilled  water  and  alco- 
hol was  added,  and  after  this  washing, 
pouring  off  all  the  finer  forms  which  re- 
mained in  suspension  after  five  minutes, 
and  w^hich  were  saved  with  those  of  the 
other  washings,  little  else  remained  except 


clean  diatoms,    as    shown  on  the  finished 
slide  sent  herawith. 

If,  after  this,  anyone  exhibits  a  slide  of 
diatoms  full  of  flocculent  and  dirty  deposit, 
peculiar  to  the  old  methods  of  treatment, 
(unless,  indeed,  the  original  gathering  had 
l^een  an  exceptionally  clean  one),  we  can 
only  say,  as  in  Miss  Edgeworth's  nursery 
story,  "  What,  no  soap  ?  " 


Pelomyxa  Palustris  and  Evolution. 

(CoHUntted from  page  928.) 

LITERATURE. 

(i)  The  History  OP  Crbai  ION.    By  E.   HaeckeL  Trans- 
lated  from  the  G«nnan. 

(2)  On  thb  Origin  of  Shbcirs  bv  Means  of  Natural 

Selection.     By  Charies  DarH-in.  6th  Edition. 

(3)  The  Descent  of  Man,  and  Selection  in  Relation 

TO  Sex.     By  Charles  Darvrin. 

(4)  Thr  Variation  of   Animals   and  Plants  Undeh 

Domestication.     By  Charles  Darwin. 

riTE  have  now  become  acquainted  with 
'  *  a  mode  of  reproduction  simpler  and 
more  primitive  than  any  hitherto  known. 

In  saying  this,  I  would  not  have  it 
thought  that  my  reading  has  been  so  ex- 
tensive as  to  make  it  absolutely  certain 
that  the  obsei*vations  recorded  in  my  last 
are  new  to  Science.  I  shall  try,  however, 
to  keep  sharp  the  distinction  between  my 
own  work  and  that  of  others,  so  that  any 
one  may  know  on  what  authority  each  and 
every  statement  rests.  If,  then,  I  am  so 
unfortunate  as  to  present  for  new,  things 
long  since  known,  it  is  merely  my  misfor- 
tune and  can  do  no  harm  to  Science.  For 
it  is  an  advantage  that  old  discoveries 
should  be  kept  fresh  by  many  repetition-N 
especially  when  the  repetitions  represent 
oiiginal  work. 

Of  course,  we  may  have  **  too  much  of  a 
good  thing,"  nor  would  it  be  either  pleas- 
ant or  prolitAble  for  one  to  announce  now 
the  discovery  of  **  fission  "  or  of  '*  conjupra- 
tion"  as  a  new  mode  of  reproduction. 
These,  at  least,  are  things  well  known,  and 
their  importance  in  the  philosophy  of 
Biology  has  long  been  acknowledged. 

But  with  psemiogemmation^  as  I  propose 
to  call  this  "simplest  known  mode  of  re- 
production," it  is  quite  otherwise.  Thcs 
Hasckel  writes  (1)  as  though  reproductioL- 
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by  fission,  or  self-division,  were  not  only 
the  simplest  known  mode,  but  tlie  simplest 
thinkable. 

The  relation  of  pseudogemmation  to  Dar- 
winism is  veiy  simple,  so  simple  that  a 
few  lines  might  easily  dispose  of  this  part 
of  my  subject.  But  I  cannot  assume  tbat 
the  reader  knows  exactly  what  Darwinism 
is,  as  I  have  had  the  greatest  difficuty  in 
determining  that  point.  Even  now,  after 
carefnl  search  through  that  small  portion 
of  the  "literature"  accessible  to  me,  I 
camiotsay  that  I  knowy  beyond  a  doubt, 
what  theory  Darwin  meant  to  propound. 
And  yet  I  have  read,  more  or  less  carefully, 
(1)  (2),  (3),  and  (4),  and,  with  less  care, 
the  writings  of  Huxley,  Mivart,  Wallace 
and  Schmidt,  to  say  nothing  of  numerous 
short  essays  in  various  places.  It  is, 
to  me,  a  matter  of  no  little  astonishment, 
that  I  have  not,  as  yet,  been  able  to  find  a 
statement  of  the  Darwinian  theory  of  evo- 
lution so  clear  that  it  could  not  fail  to  be 
understood.  I  suppose,  therefore,  that  no 
one  will  object  to  the  following  presentation 
of  the  theory,  as  I  understand  it. 

There  is  a  minute  species  of  the  genus 
Amoeba,  which  has  two  forms,  A  and  B. 
A  is  of  no  constant  shape,  having  an  irre- 
gular outline.  It  moves  from  place  to 
place  with  extreme  slowness,  and  in  no  con- 
stant direction.  B  has  a  constant  shape, 
with  a  regular  outline.  It  travels  with  great 
rapidity  and  in  a  straight  line,  changing, 
now  and  then,  its  direction  of  motion. 
Every  individual  of  the  species  lias,  aj)- 
l)arently,  the  i>ower  of  assuming  either 
form  at  any  time,  and  I  know  of  nothing 
moi-e  curious  than  to  see  this  transfofma- 
tion  of  an  inert,  formless  lump  of  i)roto- 
])]asm  into  an  active  form  which  has  ever^- 
ap])earance  of  possessing  consciousnovss  and 
wUl. 

The  individuals  of  this  species  are  not 
all  exactly  alike.  Without  donbt  some 
Hpend  more,  some  less  of  time,  in  shape  h. 
Let  us  represent  those  individuals  which 
spend  about  half  the  time  in  the  b  form  by 
h  a,  those  that  spend  about  twice  as  much 
time  in  &  as  in  a,  by  6*  a,  etc;  and  let  us 


suppose  that  the  species  has  a  sexual  re- 
production of  some  sort.  The  problem  is 
to  get,  from  the  action  of  the  ''  conditions 
of  life  "  upon  the  individuals  constituting 
the  species,  a  new  species.  For  the  sake  of 
simplicity,  we  will  suppose  that  the  con- 
ditions of  life  are  everywhere,  and  at  all 
times,  the  same. 

There  is  no  need  of  my  saying  any- 
thing concerning  the  ''struggle  for  life." 
Just  what  the  term  implies  is  well  known. 

Suppose  that  those  individuals  of  our 
species  having  a  stronger  tendency  to  as- 
sume and  keep  form  h  are  thereby  made 
better  able  to  survive  in  this  struggle.  In 
other  words,  let  h  be  superior  to  a.  Then 
the  time  will  come  when  form  a  will  no 
longer  exist,  and  this  is  equivalent  to  the 
formation  of  a  new  species.  The  reasons 
for  this  are  few  and  simple.  At  a  certain 
time  there  will  be  found,  we  will  say,  only 
individuals  represented  by  &*  a  (This,  in 
nature,  woidd  never  occur,  br.i  only  an  ap- 
proximation to  it.  It  is  simpler,  how- 
ever, to  make  the  assumption.)  This  result 
has  been  brought  about  simply  on  account 
of  the  conditions  of  life  having  been  too 
unfavorable  for  the  existence  of  those  in- 
dividuals in  which  a  occurs  more  than  halt 
the  time.  Tlius  Iken  there  is  brougliti  about  a 
inaling  of  ifulividtKils  represented  by  i*  a.  Had 
there  been  no  "struggle  for  life,"  this 
mating  might  never  have  occurred.  If  6*  a 
represent  a  tendency  towards  b  stronger 
than  the  noimal,  then  \^  a  is  a  variety,  and 
the  struggle  for  life  has  brought  about  a 
mating  of  those  individuals  which  have 
varied  in  a  certain  direction.  By  this 
means  wo  have  secured  the  certain  perpetua- 
tion of  the  varietv.  For  had  there  been  no 
wholesiile  destruction  of  the  less  favored 
individuals,  ^  a  might  have  united  with  b  a 
or  with  b  ^z*,  and  the  chances  for  the  preser- 
vation of  6*  a  would  have  been  less  good.  It 
is  said  also  that  by  the  union  of  b'  a  with 
f/  a  we  get  a  tendency  to  variation  in  the 
direction  of  ^  a,  but  the  causes  of  variation 
are,  I  think,  no  part  of  the  theoiy  of  Dar- 
winism, and  we  may,  therefore,  disregard 
this  more  or  less  important  factor.     Among 
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the  descendants  of  5*  a,  there  will  be  found 
in  the  course  of  time,  many  6*  a*8,  and  these 
-will  mate  and  perpetuate  their  peculiari- 
ties just  as  vraa  the  case  with  Ma.  And  so 
we  get,  gradually,  b^  a,  br*  Oy  bf^  a,  ,  .  .  . 
.  .  .  .  b.  In  this  process  of  evolution 
each  stop  is  simply  a  repetition  of  the  first 
which  may  ho,  in  general  terms,  thus  de- 
scribed. 

The  individuals  of  a  species  are  not  all 
alike;  some  are  better  able  than  othei-s  to 
endure  the  constant  struggle  for  life,  and 
these,  for  that  very  reason,  will  often  be 
compelled  to  mate  with  each  other.  In 
this  manner  the  pi^eservfttion  of  every  favor- 
able attribute  that  mav  arisen  is  secured,  the 
accumulation  of  such  attributes  constitut- 
ing, from  time  to  time,  a  new  species. 

This  is  Darwin's  theory  of  natural  selec- 
tion  as  I  understand  it.  It  cannot  be  too 
well  understood,  however,  that  the  onlv 
element  of  explanation  in  this  theory 
is  the  fact,  more  or  less  probable,  that 
Nature,  by  destroying  certain  individuals, 
compels  the  mating  of  othei-s.  And  yet  I 
do  not  know  that  I  have  ever  seen  it  stated, 
explicitly,  that  such  mating  is  an  essential 
2)art  of  Darwinism. 

Any  attribute  not  i>ossessed  by  the  typi- 
cal individual  of  the  specias.  I  would  call 
for  convenience,  a  variant.  The  great  merit 
of  Darwinism  is  this:  it  shows  wliv  these 
variants  are  not  lost  almost  as  rapidly  as 
they  occur.  If  we  rei)resent  the  individuals 
having  a  certain  variant  by  A,  there  is 
always  some  danger  of  A  mating  with 
non-A.  Darwin  has  shown  how  this 
danger  may  be  reduced  to  the  least  pos- 
sible. 

But  in  the  case  of  the  first  organisms 
there  is  no  such  danger  to  be  overcome, 
since  these  forms  had  nothing  like  a  sexual 
reproduction.  There  is  here,  therefore,  no 
place  for  Darwinism,  which  first  begins  to 
be  of  use  with  the  dawn  of  sexual  it  v.  To 
return  to  our  Ama?ba;  we  have  only  to 
suppose  that  there  is  never  any  union  of 
individual  with  individual,  or  that  such 
union,  as  is  probably  true  of  Actittophri/s 
soi,  has  no  reproductive  signiiicauce;  and 


Darwinism  at  once  becomes  useless.  There 
is  nothing  for  it  to  explain.  We  would  get 
the  steps  ft  o,  6*  a,  6*  a,  6*  o,  .  .  .  .  b, 
by  a  simple  process  of  variation,  inheri- 
tance, variation,  inheritance  repeated  over 
and  over  again,  and  any  variant  that  might 
ariso  would  be  preserved,  or  at  least  there 
would  always  be  a  strong  tendency  in  that 
direction. 

It  seems,  therefore,  probable  that  raanv 
species,  low  down  in  the  scale  of  life,  have 
been  evolved  without  any  aid  from  natural 
selection.  In  fact  Darwin  admits  the  pos- 
sibility of  such  evolution,  even  for  species 
the  most  comjjlex,  and  I  am  inclined  to 
think  Mivart  right  in  saying  that  the  im 
portance  of  natuml  selection  lias  been 
greatly  over  estimated. 

I  had,  at  first,  no  intention  of  writing 
more  than  a  few  lines  concerning  Darwin- 
ism, but,  now  that  these  lines  are  written, 
it  can  do  no  harm  to  add  to  them  a  few 
more.  Moreover,  I  cannot  help  thinking 
that  evolution  is  a  topic  always  in  order, 
so  gi-eat  a  problem  is  it;  not  perhaps,  as  yet, 
of  any  direct  impoi*tance  to  man,  save  as 
it  is  more  or  less  closelv  connected  with 
religious  creeds,  but  it  is  the  one  problem 
of  Biology,  and  beside  it  all  other  biologi- 
cal questions  sink  into  comparative  noth- 
ingness. But  to  the  great  number  of 
almost  worthless  essays  upon  this  problem 
I  do  not  care  to  add  another,  which  feeling, 
however,  is  of  no  weight  against  the  inser- 
tion hero  of  a  very  short  account  of  viewa 
which  are  perhaps,  peculiar/  and  worthy, 
therefore,  of  some  little  consideration. 

It  cannot  be  too  well  understood  that 
Darwinism  is  far  from  being  identical 
with  a  certain  theory  of  evolution  which 
seems  to  me  to  be  more  certainly  true  than 
can  well  be  the  case  with  Darwinism,  aotl 
which  it  would  be  not  easy  to  ti-ace  to  any 
one  man  as  its  originator.  This  theoiy  does 
not  aim  at  an  exphtiiation  of  the  great  fact 
of  evolution,  assuming  this  to  be  fact,  but 
it  concerns  itself  solely  with  the  effort  to 
demonstrate  the  general  theorem  that  all 
organisms  liave  arisen  from  certain  "first 
forms,"  which  were  so  simple  in  stmotnre 
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and  in  general  mode  of  life  as  to  be  not  man  vaiiefi,  however  slightly,  in  bodily 
very  greatly  different  from  inorganic  mat-  structure  and  in  mental  faculties;  and  if 
ter.  This  theory  is  the  result  of  the  attempt  to  so,  whether  the  variations  are  tmnsmitted 
exphin  tJie  ftid  of  simiUtritt/,  or  partial  \  to  his  offspring  in  accordance  with  the  laws 
arjreemmitj  everywhere  present  in  organic ,  which  prevail  with  the  lower  animals. 
nature.  Dancinism  is  tlie  result  of  the  a/-  Again,  are  the  variations  the  result,  as  far 
tempt  to  expUtin  the  equally  eoei* presettt fact  of  w&  our  ignorance  permits  us  to  judge,  of 
dissimilarity  or  diversity;  the  astounding  the  same  general  causes,  and  are  they 
variety  of  organic  nature,  \  governed  by  the  same  general  laws,  as  in 


Organisms  agree  in  certain  particulars. 
These  agreements  are  of  so  diverse  a  nature 
that  it  is  improbable  that  they  can  all  be 
referred  to  one  cause.     But  let  us  confine 


the  case  of  other  organisms;  for  instance, 
by  correlation,  the  inherited  effects  of  use 
and  disuse,  etc.  ?  Is  man  subject  to  similar 
maleon formations,   the  result  of    arrested 


attention  to  those  striking  agreements  found  development,  of  reduplication  of  parts, 
to  exist  between  organisms  very  unlike  in  etc.,  and  does  he  display  in  any  of  his  ano- 
many  respects,  (birds  and  dogs  for  exami)ie)  malies  revei-sion  to  some  former  and  ancient 
and  which  will  not  only  bear  the  closest  type  of  structure?  It  might  also  be  natur- 
analysis,  but  are  found  to  be  the  more  per-  ally  incpiirod  whether  man,  like  so  many 
feet  the  more  perfectly  they  are  analyzed.  '  other  animals,  has  given  rise  to  vaiieties 
If  now  we  try  to  explain  such  tacts  of  and  sub-races,  differing  but  slightly  from 
agreement,  we  can  only  do  so  by  supposing  each  other,  or  to  races  differing  so  much 
that  the  forms  exemplifying  them  had  that  they  must  be  classed  as  doul)tful 
a  common  ancestor.  So  far,  all  is  clear  species  ?  How  are  such  races  distributed 
and  we  may  say  at  once  that  the  last  over  the  world;  and  how,  when  crossed,  do 
proposition  is  probably  true.  For  so  long  they  react  on  each  other  in  the  first  and 
as  we  know  of  nothing  against  a  hypothesis  ,  succeeding  generations  ?  And  so  with 
which  is  capable  of  explaining  certain  facts,  many  other  points.  He  would  have  done 
we  are  bound  to  accept,  for  time  being,  such  better  to  say:  **Hewho  wishes  to  decide 
hypothesis  as  probably  true.  By  this  whether  man  is  the  modified  descendant  of 
simple   process,  modified  somewhat  as  the ,  some    pre-existing  form,    would  probably 


field  of  investigation  changes,  we  arrive  at 
the  conclusion,  more  or  less  probable,  that 
all  organisms  have  descended  from  one  or  a 


first  inquire  whether  man  resembles  closely 
the  lower  animals."  In  the  conclusion, 
however,  of  the  noble  work  referred  to  (3), 


veiy  few  common  ancestors.  No  man,  Darwin  states  the  case  more  to  my  satis- 
however,  would  he  perfectly  satisfied  with  faction.  *'  He  who  is  not  content  to  look, 
tliis  mnch  of  e^ddence.  He  would  desire  I  like  a  savage,  at  the  phenomena  of  nature 
to  test  the  conclusion  })y  an  appeal  to ,  as  disconnected,  cannot  any  longer  believe 
experience  in  every  department  of  Science.  I  that  man  is  the  work  of  a  separate  act  of 
Very  much  of  this  work  has  been  done,  and  creation.  He  will  be  forced  to  admit  that 
in  time  we  may  come  to  feel  as  certain  of ,  the  close  resemblance  of  the  embryo  of  man 
our  conclusion  as  now  of  the  proposition,  to  that  of  a  dog,  for  instance — the  construe- 
also  merely  probable,  that  a  stone,  unsnp-  tion  of  his  skull,  limbs  and  whole  frame 
poited,  will  fall  to  the  ground.  But  in  my  on  the  same  plan  with  that  of  other  mam- 
opinion,  that  piece  of  evidence  which  will  mals,  independently  of  the  uses  to  which 
ever  remain  of  the  greatest  importance  is  the  parts  may  bo  put — the  occasional  re- 
the  factof  agreement  with  which  we  started,  appearance  of  various  structures,  for  in- 
When,  therefore,  Darwin  writes  (3):  *■  He  stance,  of  several  muscles,  which  man  does 
who  wishes  to  decide  whether  man  is  the  not  normally  possess,  but  which  are  com- 
modified  descendant  of  some  pre-existing  '  mon  to  the  Quadrumana — and  a  crowd  of 
form,  wonid  probably  first  inquu'e  whether  analogous  facts — all  point  in  the  plainest 


262 


THE  AMERICAN 


manner  to  the  conclnsion  that  man  is  tbe  \  any  fiort  was  nnknown.     I  admit  that  tliis 


co-descendant  with    other   mammals  of  a 
common  x^rogeuitor. " 


kind  of  evidence  is  not  most  satis&tctorv, 
but  it  is  likelv  to  be  theonlv  evidence,  aside 


Having  now   explained  certain   facts   of  from  i)hilosophical  considerations,  that  tlie 
agreement,  we  may  seek  an  explanation  of  near  future  can  produce. 


those  facts  of  disagreement  which  consti- 


No  one  will  denv  that  HajckeVs  discoven* 


tute  the  **  astounding  variety  of  organic  of  the  Monera  was  of  considerable  impor- 
iiature."  Now  that  we  are  convinced  of  tance  to  the  general  theory  of  evolution, 
tbe  truth  of  specific  evolution,  the  impor-  ■  But  the  Manera  of  to-day  are  not  by  any 
tant  question  arises;  what  has  caused  such  means  such  8imi)le  organisms  as  were,  ac- 


evolution  ?    Of  this  problem  Darwin   has 
given  a  partial  solution,  and  it  is  this  solu- 


cording  to  our  philosophy,  the  first  forms 
of  life:  and  vet,  thev  are  evidence  for  these 


tion  which  I  have  called  Darwinism,  not  first  forms,  because  they  remind  us  of  them 
jjretending,  however,  that  Darwin  has  not  by  being  so  very  simple.  If  it  be  askeil 
veiy  greatly  aided  in  the  solution  of  that  how  this  can  be  thought  evidence,  I  would 
other  and  perhaps  more  important  problem  answer  that  it  is  the  verification  of  an  infer- 


which,  concerned   at  first  merelv  with  the 
similarities  of  organisms,   has  resulted  in 


ence  from  the  hypothesis.     For  if  the  first 
forms  really  were  sexless,  organless,   and 


an    almost    universal    acceptance    of  the  ■  without  any  power  of  reproduction,  and  if 


general  fact  of  evolution.  This  fact,  if  I 
may  call  that  a  fact  which  is  not  certain 
beyond  the  shadow  of  a  doubt,  is  not  greatly 
affected  by  either  the  truth  or  falsity  of 
Darwinism,  so  that,  as  a  student  of  simi- 
larity, cariQg  little  for  dissimilarity,  I 
care  little  whether  Darwinism  be  true  or 
fake. 

In  any  case  it  is  a  solution  which  does  not 
in  the  least  apply  to  that  department  which 
is,  perhaps,  of  the  greatest  philosophical 
importance,  the  department  of  the  lowest 
foims.  But  what  proof  have  we  that  such 
**  lowest  forms  "  as  philosophy  demands  for  a 
starting  point,  ever  existed  ?  May  not  the 
very  first  forms  have  had  a  sexual  reproduc- 
tion ?  Thus  far  it  has  almost  always  hap- 
pened where  a  species  has  been  subjected  to 
prolonged  investigation,  that  some  sort  of 
sexual  reproduction,  or  something  very  like 
it,  has  been  found  to  be  an  essential  factor 
in  the  life  of  the  species.  Since,  then,  such 
experience  as  we  have  is  against  the  hyi)o- 
thesis   of    non -sexual   organisms,   the    dis- 


from  these  forms  all  other  forms  have  come, 
then  ought  we  to  find  some  trace  of  their 
past  existence  in  the  shape  of  foims  very 
simple,  and  of  factors,  in  the  life  of  less  sim- 
ple forms,  which  resemble  closely  factors  in 
the  first  forms  or  in  their  early  de8cendant.<i. 
Such  a  factor  is  pseudogemmation.  Ism 
inclined  to  think  that  we  have  also  in  Pelo- 
myxa  another  ''factor, "for  that  an  animal 
should  swallow  sand  enough  to  be  called  a 
**  bag  of  sand  "  seems  sufiiciently  primitive. 

7b  he  concluded. 


•  •  » 


Shellac  Cells. 

"DEOFESSOR  H.  L.  SMITH  having  con- 
-*-  demned  the  wax  cell,  has  endeavored 
to  find  a  substitute,  and  strongly  recom- 
mends cells  made  of  shellac.  In  a  recent 
number  of  Scietice^  he  thus  describes  Lis 
method  of  making  these  cells: 

The  prejjaration  of  the  shellac  rings  by 
the  turn-table  obliges  one  to  keep  on  hand 


^     ,      a  large  stock  all  the  time  to   insure  perfect 
covery  of   p^eudoge^nmuhon   appears  t^  be  [  ^^^y^^^^^  ^^^^^  ^  ^^^^^  ^^^^^  ^i^,^^^  ^^^^^     1 

quite  fortunate.  For  it  will  bo,  i>erhap8,  am  obliged  to  have  some  1,000  or  1,500  on 
forever  impossible  to  prove,  of  anv  species,  hand  in  advance,  and  this  necessitates  a 
that  it  certainlvis  non-sexual,  and  the  most  eonsiderable  outlay  in  stock,  which  will  not 

.,    ,  IT*  AT  1         t  always  be  convenient   for  amateurs.    For 

that  can  be  done  is  to  discover  modes  of  ^j^^  \^^^,^  ^^^^^^^^  j  ^^^,  p^^;^^  ^  ^^^. 

reproduction  so  simple  as  to  remind  one  process  which  appears  to  meet  all  tbe  de- 
forcibly  of  the  time  w^hen  reproduction  of  sired  wants,  and  which  combines  tiie  iid- 
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vantajges    of  the  sLellao  cement  and  the 
gutta-percha  rings. 

The  vei*y  simplicity  of  this  process  causes 
me  to  M'onder  why  it  was   not  thought  of 
liefore.      I   take  a  slieet  of    thin  writing 
l>ai)er,  white    or  colored,  and  dip    it  into 
thick  shellac  varnish  (shellac  dissolved  in 
alcohol),    and  hang  it  up  to  dry.     When 
tlioronghly  dry  it  sLouId  have  a  good  glaze 
of  the  varnish  on  it  (different  thicknesses  of 
pai)er  can  be  used  according  to  depth  of 
cell  required).     Out  of  this  shellac  paper  I 
out  my  rings,  and  these  can  be  made  in  any 
quantity,  and  kept  for  any  time.     The  pro- 
cess of  mounting  is  simple.     Tlie  slide  is 
cleaned,  and  the  flat  paper  ring  x)laced  in 
the  centre;  on  this  the  cover  is  j^laced,  hav> 
ing  the  object  dried  on  it,  and  the  two  are 
held  together  by  the    forceps   and  gently 
warmed;  this  serves  to  attach  the  ring  to 
the  slide,  and  cover,  at  several  points,  so 
that  the  forceps  may  now  be  laid  aside.  The 
next  step  is  to  take  a  glass  slip,    (another 
slide),   and  .laying  this  on    the  cover,   to 
grasp  the  two  shdes  at  each   end  by  the 
finger  and  thumb  of  the  two    hands,  and 
pressing    them  tightly  together,   to  warm 
the  slide  gently;  by  looking  at  the  ring  ob- 
liquely, on   the  under  side,  one  can  tell  at 
once,  when  all  the  air  is  pressed  out,  and 
the  adhesion  is  complete  between  the  cover 
and  the  ring,  and  also  the  ring  and  the  slide, 
and  they  must  be  held  together  a  moment 
or  two  to  cool.     If  the  lac  is  sufficiently 
thick  on  the  paper  the  adhesion  takes  place 
quickly,  and  ^vith  moderate  heat,  and  there 
will  be  no  danger  of  breaking  the  cover, 
nnless  it  has  been  warped  in  the  process  of 
warming,  which  will  sometimes  occur  when 
very  thin  glass  has  been  heated  too  much 
for  the  purpose  of  burning  off  the  organic 
matter,  or  when  the  support  is  too  small  in 
diameter,  or  when  it  is  not  flat.     I  think  I 
may  be  able  to  induce  the  leading  opticians 
to  manufacture    this    paper  and  also   the 
rings    for  sale;  for    s])ecial    purposes   the 
paper  might  be  printed  beforeliand,  so  that, 
when  mounted,  the  ring  would  show  on 
the  under  side  the  name  of  the  preparer, 
or  of  the  object.     I  cannot  conceive  of  any- 
thing more  satisfactory  than   these  rings. 
Many  large  objects  which  would  be  crushed 
if  one  used  only  the  shellac  rings  made  on 
the  slide,  by  the  use  of  the  turn  table,  by  the 
giving  way  of  these  by  softening,  and  und(»r 
the  necessary    pressure    for   attaching  tin* 
rover,  are  perfectly  jirotected  by  the  paper 
lings.      I    am    satisfied    that    the   balsam 
niounts  will  l)e  much  less   frequently  used, 
a*i  soon    as   we  can     find  some   sure    dry 
process.      The    diatoms,    as    a  rule  show 
much  better  when  mounted  drv,  and  with 


whole  fmstules,  exhibiting  both  the  side 
and  the  front  view,  also  the  mode  of  at- 
tachment, etc.  The  dry  mounts  are  cer- 
tainly to  be  preferred  when  they  are  desired 
for  anything  except  prettj^  objects,  and  even 
for  this  latter  purpose  there  is  often  a 
very  great  difference  in  favor  of  the  dry 
mount.  Although  I  have  not  used  these 
slK'llac  paper  rings  for  any  very  great  length 
of  time,  yet  I  can  see  no  reason  why  tliey 
should  not  be  equal  to  the  simple  shellao 
ring  for  durability,  and  very  much  superior 
to  it  in  other  resi>ects. 


The   Minute    Forms   of  Life    in    the 
Waters  of  the  Lakes.* 

AMONG  all  these  varied  forms  of  teem- 
ing life  with  which  the  lake  water 
abounds,  there  ai*e  none,  so  far  as  I  know, 
which  might  not  be  expected  to  be  found  in 
fresh  water,  except  among  the  diatoms.  But 
of  the  sixty  odd  species  of  diatoms  which  are 
found  in  the  filterings  of  our  water  supply, 
there  are  at  least  three,  and  perhaps  more, 
which  are  repi'esentatives  of  marine  forms; 
these  are  the  Bhizosolenia  eriensis,  Actino- 
cyclus  niagaree  and  Amphiprora  oi*nata, 
and  to  these  should  be  added,  in  my  judg- 
ment, the  Stephanodiscus  niaganc.. 

Of  these  forms  the  Bhizosolenia  eriensis 
was  first  collected  by  Mr.  H.  C.  Gayloi'd 
from  the  water  supply  of  this  city,  and  was 
desci'ibed  and  named  by  Prof.  H.  L.  Smith, 
of  Geneva,  N.  Y.  This  is  the  only  species 
of  Bhizosolenia  yet  found  in  fresh  water,  all 
other  species  of  the  genus  yet  described 
being  marine  or  fossil,  and  the  recent  forms 
mostly  found  in  the  stomachs  of  sal  pie  and 
ascidians.  This  diatom  has  so  far  only 
been  found,  to  my  knowledge,  in  the  waters 
of  the  lakes  at  Cleveland,  Buffalo  and 
Chicago.  The  Amphiprora  omata,  found 
in  considerable  numbere  in  the  lake  water 
at  certain  seasons,  has  also  been  reported 
from  two  other  localities  in  Ohio,  from  New 
York  and  from  Florida,  but  sparingly.  The 
Aftiuocyclus  niagaraj,  named  by  Professor 
H.  L.  Smith,  and  described  in  the  Amein- 


•  Extract  from  a  paper  read  before  the  Klrk- 
1'iimI  SociHty  of  Natural  Sciences  of  Cleveland, 
Oliio.  by  C.  M.  Voreo,  Et^u. 
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ccm  Quarterly  Microscopical  Journal,  Oc-  forms  is  greatest,  and  from  Noveml^^r  1  to 
tober,  1878,  was  also  sent  to  him  by  Mr.  aboat  February  1  the  disappearance  of  warm 
Gaylord,  and  has  not  yet,  so  far  as  I  can  weather  forms  and  appearance  of  the  cold 
learn,  been  reported  from  any  other  locality  weather  forms  goes  on;  thus  producing  a 
than  Cleveland.  The  other  species  of  Am-  i>eriodicity  of  three  seasons  in  the  year, 
pliiprora  are  maiine,  and  those  of  Actinocy-  During  the  winter  and  the  early  spring  the 
clus  marine  or  fossil.  Stophanodiscus  niagaras  is  the  prevalent 
Some  other  species  of  diatoms  found  form,  giving  place  to  Melosira  crotonensis 
in  the  lakes  are  so  modified  in  form  as  the  warm  weather  approaches,  which 
as  to  be  perceptibly  different  from  the  soon  yields  prominence  to  Tabellaria  fenes- 
samc  typical  species  .found  elsewhere,  trata,  which  continues  the  predominant 
From  these  facts  Prof.  Smith,  above  form  until  fall,  when  the  Melosira  again 
named,  suggested  the  query  whether  salt  ai)pear8,  and  soon  becomes  equally  numer- 
or  brackish  water  might  not  l)e  found  at  ous,  both  forms,  as  cold  weather  approaches, 
the  bottom  of  the  lakes;  but  from  the  shal-  becoming  scarcer,  while  the  Steph-niagaiie 
lowness  of  Lake  Erie  that  is  im])robable  in  reappears  and  rai>idly  increases  in  numl)ers, 
this  case,  and  my  own  concliisii)n  is  that  until  at  times  it  forms  almost  the  whole  of 
these  forms  of  diatoms  are  survivors  of  the  some  winter  gatherings.  The  Actinooyclus 
ancient  sea,  which  have,  during  the  sub-  niagane,  so  far  as  can  yet  be  judged,  aj)- 
sidenco  of  the  former  sea,  suiTivcd  the  jiears  most  frequently  in  the  late  wiuttr 
change  through  brackish  to  fresh  water,  and  early  spring  gatherings;  seldom  or 
perhaps  not  modified  in  form  during  the  never  in  summer.  The  Amphiproi-a  oniata 
change.  As  bearing  upon  this  view,  many  and  Rhizosolenia  eriensis  are  found  coca- 
facts  which  have  come  under  my  ob8er>'a-  sioually  at  all  seasons,  but  in  gri^atcst 
tion  may  be  cited.  Some  three  or  four  abundance  in  the  winter  and  early  spiing 
years  ago,  after  repeated  desultory  examin-  gatherings.  During  some  weeks  in  Jnly 
ations  of  the  lake  water,  I  began  a  system-  and  August,  1879,  neither  of  these  diatoms 
atic  course  of  taking  filterings,  and  at  fii-st  were  found,  the  gatherings  consisting  almost 
supposed  that  filterings  of  each  of  the  four  exclusively  of  Tabellaria  fenestrata.  The 
seasons  of  the  year  would  display  the  forms  of  Surirella  and  Cymatopleura  are 
species  of  the  year;  but  during  the  second  ■  also  most  abundant  in  the  early  spring 
year  of  such  observations  I  became  con- '  gatherings. 

vinced  that  more  frequent  tests  were  neetled,  The  influence  of  storms  on  so  shallow  a 
and  took  filterings  from  twice  to  three  lake  might  well  be  supposed  to  have  con- 
times  i^er  month,  and  during  the  year  1879  sidemble  influence  upon  the  contents  of  the 
I  saved  a  filtering  of  each  week  of  the  year,  water  supply,  but  so  far  as  I  have  been 
except  during  two  short  absences.  Exam-  able  to  observe,  no  difference  in  the  forms 
ination  of  the  filterings  when  taken  con-  of  diatoms  found  in  the  filterings  is  cause<l 
firmed  what  had  been  deduced  frcun  former ;  by  storms,  but  considerable  mud  is  brought 


obsei-vations,  that  the  forms  of  life  in  the 
lake  water  exhibit  a  well  marked  periodicity, 


with  them. 
This  periodical   abundance  of  the  formP 


the  limits  of  which  I  have  not  continued  before  mentioned,  the  Actinocyclus,  Rhizo- 
the  observation  far  enough  to  exactly  define  solenia  and  Amphiprora,  in  the  colder  sea- 
at  present,  but  which  as  far  as  the  dia- '  son,  and  their  partial  disappearance  in  the 
tomacefo  are  concerned,  can  be  in  general  I  hottest  season  of  the  year,  and  the  uniform 
terms  stated  thus:  During  that  part  of  the  greater  abundance  of  the  Stephanodiscns 
year  from  about  the  fii*st  or  middle  of  Feb-  during  the  winter,  ako  becoming  scarce  in 
ruary  to  about  the  first  of  May,  the  variety  summer,  is  strong  evidence,  in  my  mind. 
of  form  is  greater;  from  thence  to  about  j  that  all  these  forms  are  survivors  of  the  cold 
November  1  the  abundance  of  the  prevalent !  seaa,  and  were,   perhaps,  the  chief  forms 


JOURNAL  OF  MICROSCOPY.  265 


then  prevalent  in  those  waters;  for  which '  The  Termination  Of  Nerves  in  Muscle 

reasous  the  colder  temperature  of  the  pre- 


sent lakes  is  most  congenial  to  themand 
l)est  snitetl  to  their  development. 

As    the    changes   that    left   our  present 
lakes  progressed,    these   forms   kept    pace 


A  MEMOIR  on  the  interesting  subject 
of  the  mode  in  which  nerves  termin- 
ate in  muscle  is  contained  in  the  part  of 
the  Archives  de  Biolitgie  that  has  just  been 
issued.    It  is  from  the  pen  of  M.  Foettinger, 


in  their  modification  with  that  of  their  I"'^'^,  ^^^  ^^^  engaged  upon  the  subject 
i.„k;*«*  t  1   1    •      I  'or  four  years,  and  who  has  conducted  his 

habitat,  new  forms  appearing  and  being !  researches  partly  in  the  laboratoi-v  of  M. 
introduced  by  various  causes,  until  tlie  Edouard  v.  Beneden  in  Liege,  and  partly 
pi-esent  condition  has  been  reached,  and  I '  ^^  tl^at  of  M.  Engelniann  in  Utrecht.  The 
entertain  no   doubt  that  if  future  changes  j ™"^^^®*'  ?^  insects  were  selected  in  prefer- 

.i,.nt,n  ««^i ^  ^.      1-.1  "i-i     AX-  ence  to  those  of  other  animals,   since  the 

.should  replace  our  lakes  with  Arctic  seas, !  details  of  their  structure  are  more  ea^ilv 

these  peculiar  diatoms  would  then  bo  found  recognisable  under  the  microscope  than 
the  chief  and  perhaps  the  only  sumvors  of  those  of  other  groups  of  the  animal  king- 
our  numerous  present  forms.  "  '  ^^o*"-     "The  best  preparations  were  obtained 

.  '  from    the  Chrvsomela    caerulea,    a    beetle 

It  may  he  of  some  intoiest   to  state  that  which  is  common  on  various  labiate  plants, 

in  the  year   1878,    at  the  suggesticm  of  a ,  especially  on  the  mints,  from  Hydrophilus 

tjinitleman  in  PhiladelpJiia,  I  sent   to  him '  PJ<^«^"S'  Lina    tremula,    and    the   Pa,ssulus 

ivpeatod  gatherings  of  diatoms  from  Lake  fJl^,?H'"r  i  V'""  ''"""'^^'  ^''''''^'  \^T'^-  "' 
p.  .^,^  .  ,.  .  ,  .  ,,  r.  .  Strong  alcohol  for  some  davs,  and  the  iso- 
hno  with  a  view  of  introducing  the   Steph- 1  lated  til)rea  of  the  legs  or  'trunk  examined 

anodiscus   niagarie   into    the   fresh    waters   with  various  y)owers.     Each  libro  or  primi- 

and  clear  spring    ponds  of  that    locality;  i  *^^'^  f'^-"^^-^^"^"**  presents   several  nerve-end- 

hiit  we  did  not  succeed  in  getting  them  T^^",  In  Chrosomela  nine  were  sometiinos 
.     ,.  ,.,         ,     .,  .,,   ,.      o  ,      tound    m    the  length  of    one    millimetre, 

to  hve,  although  they  wdl  live  for  weeks ;  though  this  was  an  unusual  number.  In 
here  in  .a  comparatively  small  amount  of '  Pftssulns  as  many  as  five  were  found  in 
water.  one  millimetre  and   a   half,  and  in   Hvdro- 

.     , ,  , ,  in,  . .        ,   '  phibis  six  were  found,  in  one  fibre.     There 

Another  matter  should  be  mentioned, ,  s^ems  to  be  no  very  definite  rule  either  as 
and  that  is  that  the  character  of  the  filt<ir- 1  to  the  part  of  the  muscular  fibre  on  which 
ings  taken  on  the  same  day  varices  in  differ-  tl^^J  are  placed,  or  as  to  the  number  of 

«ut  parts  of  the  city.     I  have  seen  forms  of  iTi*,''^''  elements  intervening  between  two 

,1,'.  ^^ 1  .   *         .  •.       ,       1     ^-         of  them.     Hometinies  their  position   is  lin- 

<luitoms  and  infusoria  quite  abundant  m  a  ear;  at  othei-s  they   appear  to  be  placed  on 


tiltering  made  at  the  store  of  Mr.  Gaylord, 
which  forms  could  not  he  found  at  all  in  a 


opposite  sides  of  the  muscular  fibre,  whilst 
taking  five  of  them  successively  it  was  found 


tiUering  which  was  progressing  at  my  own  **\^*^  *^^^  number  of  muscular  elements  be- 


hoiLse  during  the  same   time,    and   other 


tween  the  nerve  endings  was  23,  13,  21,  and 
14.      These  are  usually    conical  in   form, 


strikinginstances  have  been  noticed;  but  as  I  a  nerve   running  to   the    summit   of  each 

the  periodicity  of  forms  is  a  characteristic  j  cone.       The    cone    itself    is    comi)osed  of 

ahvftvs   ol>8ervable   wherever  the  filterings  ^*'^""'^^*   "i^-ttei**  with   nuclei  intersi)ersed 

arotkken,  it  mav  be  assumed   that  a   con- 1  ll''''"^^^   ^f' ^"^^   it  sometimes  appeai-s  as  if 
..  .       '      ,  I   1.  lau  IK   I        I  |.|jg  granular    matter    was    obscurelv    seg- 

tmuous  series  of  observations  made  upon  mented    into    portions    surrounding    each 

filterings  from  the  same  faucet,  represents  nucleus. 

fairly  well  the  characteristic  of  the  general  '^^^'^^  nerve-endings  or  terminal  plaques,  as 
source  of  sunplv  ^^'  foettinger  calls  them,  are  situated  on  the 
'    ^^  ^'  surface  of  the  fibre,    and  their   free  surface 
It  would  be  of  much  interest  to  supple-  is  covered  with  a  thin,  structureless,  trans- 
ient the  examination  of  the  contents  of  the  P^i'^nt  membrane,  continuous  with  the  sar- 

water  supply   with  that  of  dredgings  or  ^'^'"1"'"*  f  *K^,/^"f  ^"^Y  «V''®  f^^c*!'^ ''''® 

«„„„.. W^        .,  ,.        4     i.  .1      ,  ,      ^^and.    and    with  the    sheath   of  Schwann 

soundings  from  the  sediment  of  the  lake  investing  the  nerve  fibre  on  the  other. 
Iwttom,  and  I  hope  eventually  to  be  able  to  The  dmwings  which  accompany  the  me- 
do  this.  I  moir  exhibit  the  plaques  as  simply  applied 
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to  the  musculai'  fibre,  no  processeH  or 
fibril] SB  penetrating  it.  He  has  noticed 
the  interesting  fact,  which,  however,  had 
been  previously  noted  by  Arndt  and  Fred- 
ericq,  that  in  insects  at  least,  contraction 
always  begins  in  the  muscular  fibre  at  the 
2>lane  of  the  coues,  and  at  these  points  ex- 
chisively,  and  this  fact  may  be  shown  to 
have  an  important  bearing  on  tlie  subject 
of  vis  insita  of  muscle.  For  since  in  niicro- 
.icopical  specimens  the  transverse  markings 
of  the  muscle  are  alwavs  found  much  more 
<;lose1y  approximated  just  beneath  the 
nerve-ending  than  elsewhere,  it  is  reason- 
able to  suppose  that  if  a  nci-ve-pamlysiug 
agent  like  curara  were  administered  to  the 
animal,  and  if  the  effect  of  this  agent  were 
really,  as  is  usually  admitted,  on  the  intra- 
muscular portion  of  the  nei-ve,  the  trans- 
verse markings  should  not  present  the  ap- 
proximation in  question  beneath  the  cone 
alone,  but  at  any  part  of  the  conti*acted 
fibre  indiscriminately.  Unfortunately  in- 
sects cannot  be  r^ndered  motionless  by 
ourara.  The  point  may  perhaps  be  worked 
out  with  better  success  with  the  muscles 
of  mammals. — London  lAtnoet. 


•  •  • 


The  Journal  for  1881. 

"VTOTHING  has  gratified  us  more  than 
-^  the  success  of  the  Journal  during 
the  past  year — 1880.  At  no  time  since  the 
commencement  of  its  publication  have  we 
received  more  kind  and  pleasant  letters,  or 
more  substantial  aid  in  the  way  of  sub- 
scriptions. Our  list  is  to-day  larger  than 
it  ever  was  even  in  the  times  when  our 
subscription  rate  was  but  50  cents  per 
year. 

One  reason  of  this,  undoubtedly,  is  the 
very  large  amount  of  valuable  matter  which 
we  have  given  for  a  very  moderate  sum. 
The  volume  for  1880  contains  276  large  and 
closely  printed  pages,  besides  six  full  page 
engravings  printed  on  tinted  and  extra 
finished  paper. 

We  can  assure  our  readers  that  we  ap- 
l)reciate  their  earnest  and  steady  8upi)ovt 
of  our  efforts  to  niako  a  journal,  which, 
while  within  the  reach  of  everv  one,  wouKl 
be  trust  worth  v  and  valuable,  alike  to  be- 
ginners  and  to  experienced  microscopists. 
No  journal  could  have  possihly  received 
more  emphatic  testimonials  of  approbation. 


than  have  fallen  to  our  lot.  We  can  theiv- 
fore  promise  our  subsciibers  a  better  jou: 
nal  than  ever  during  1881.  As  it  lia^  l^^-ii 
conducted  during  the  past,  so  will  it  1*  L 
the  future.  We  have  assm'ances  of  >ui^- 
stantial  aid  from  many  of  our  most  protji- 
nent  workers,  and  whenever  it  beoom^'- 
necessary  to  add  to  the  number  of  «•%? 
pages,  in  order  to  give  our  readei-s  an  imp  .• 
tant  article  of  unusual  length,  \Ybt;tL:r 
original  or  selected,  we  shall  always  W 
ready  to  do  so. 


The  Editor  of  the  American  Joubnal  of  Mi<  'i^^ 
scoPY  does  not  hold  himself  responsibU-  !  • 
opinionH  or  facts  stated  by  correspondents,  h 
this  department  we  accord  the  widest  liberty  o.q- 
sisteut  with  proper  courtesy. 

Tin-foU  for  Cells. 

EaX.  Am,  Jotur,  Microscopy— At  your  sugg^^ 

tlon,  I  procured  tin  foil  of  various  thickii«!?<< 

for  cells,  and  the  result  has  been  so  satLsfafti-n 

to  me  that  I  write  to  tell  you  of  it   I  got  tlr* 

thicknesses  of  foil,  and  made  cells  of  ea^-ii.  •/ 

which  I  enclose  you  samples.    At  first  I  !>im;''T 

punched  them  out,   using  two   sizies  of  r^ 

wad  punches  for  the  purpose.    But  I  foimii  .t 

difficult  to  make  the  two  circles  concentric,  afti 

unless  the  cells  were  quite  wide  it  was  not  »«>y 

to  use  them,  so  I  have  lately  procetnled  m  tL- 

following  manner,  and  with  the  bucc<*ssshun 

in  the  8amph«  sent  you :    I  punch  th«^  out  r 

circles  a  tiifle  larger  than  I  wish  the  timVb'i 

cells  to  be.    I  then  chuck  a  lot  of  thoui  <'Di 

mandril  which  exactly  fits  the  hole,  and  tuit 

down  all  at  once  to  the  intended  size.    It  b  '•'■ 

a  few  minutes  work,  and  any  tinner  can  <l"  " 

It  leaves  a  beautiful  finish  on  the  outor  tib 

and  the  two  circles  are  exactly  concentric.  B 

cost  to  me,  if  I  liave  them  made  for  me,  is  a'- 1' 

75  cents  i)er  Inmdred  for  the  finished  cell>,  unl*^ 

they  are  very  thick,  in  which  case  the  tin  f- 

so  much  heavier  as  to  add  a  little  to  tin 

Thoy  are  cheaper  than  any  cell  I  have  M^n:i 

sale,  and  less  trouble  than  any  other  1  cau  ma 

The  wax  cell,  and  indec*d  wax  in  all  its  fonit^t 

moiuiting,  I  ^ave  up  a  year  a«t>  or  nion*.  1 

tin  e<*ll  is  not  afTcxjtiHi  b}'  any  of  tho  fluid- 1.- 

in  niountinj^,  and  when  fustenod  ti»  thr  -: 

with  shellac  varnish,  which  I  always  ihwi 

witli  Chinese  v«»rmillion,  seems  to  me  a  p'-n* 

nent  fixture,  if  any  cell  can  l>e  made  S4i. 

Albebt  H.  Chesteb. 

Chomioal  Lal>orntory,  Hamilton  College. 
November  15, 1880. 
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Trichinosis— Science  in  Commerce. 

AN  iuteresting  case  came  before  the 
Brooklyn  Courts  some  time  ago. 
Mrs.  Eliza  Greifelt  sued  Figge  Bros.,  for 
:$5,000,  for  the  death  of  her  husband  which 

AD^J^KTisKMENTs-^j^eents  ]K^r  line.  i  was  alleged  to  have  been  caused  by  trichiu- 

Al!  COMMUXICATIONS  should  Im^  mid rpssod  to         I  nftis    iirndiifpd    hv   pprfain     iiifpotwl    lianiH 
THK  AMERICAN  JOURNAL  OF  MK^IOSCOPY.   °®*^   producea    oy  certain    luiecieu   nams, 

P.  0.  Box  'i«52.  14  Dey  Street,  New  York.     ,  pui'chased  from   the  defendant.     A  verdict 


«'n  v**,  Stoddrb,  131  Devonshire  Street.  Boston. 
■'.  (r.  Laxoguth.  4m  Mudison  St.,  Chicago.  111. 
Us.  W.  Queen  A  Co..  iw*  Che.stniit  St..  PhiUi..  Pa, 
W.  H.  Walmsley,  921  Chestnut  St..  Phila..  P». 
ri.Li).  Wagner.  41  West  Fifth  St..  Cincinnati.  Ohio. 


Th-rollowiiiK  gentlemen  have  kindly  consented   was  rendered   for   the  defendant,  but   this 

tn  ,i.t  as  iiifents  for  this  Journal    and  are  author-  -i         .      belipve    to  thp  i&oi  Miat  a  lyood 

i/imI  i<»  re<MMve  sulweriptlons  and  ttdvertisements: ;  ^*^  *^^"*^»  ^*®  i)eiie\c,  lo  lue  laci  ruai  a  goou 

deal  of  doubt  was  felt  in  regai'd  to  the 
ham's  being  the  real  cause  of  the  tiichiuosis 
which  caused  death.     That  the  ham  con- 

tl  VubIV^^' D.""*  m!^J^^^^  <^i"«^^   trichinae,  was  abundantly   proved. 

«.t:o.  E.  Fell.  317  Main  St..  Buffalo.  N.  Y.  but  it  was  also  in  evidence  that  the  time 

Imptniatu  Notice.  between  the  ingestion  of  the  ham  and  the 

Wp  (»n  no  longer  supply  Volume  I  either  bound  appeai-ance  of  tlie  symptoms  was  too  short 

"riusheotK.    We  have  on  hand  a  few  copies  of     *  *^  -    ,       -,        ; 

Vols.  II.  III.  and  IV.  with  full  mai^ins  and  hand-   to  allow  of  the  development  of  the  trichina) 

^'inely 'bound  in  cloth,  with  gilt  title,  price  $l.BO    -  i.i      i  ^    i    j.i        r  •!. 

...vh.  .  •*  .  t        w       £j.^jj^  ^^^  ham,  and  therefore  it  was  sup- 

Those  who  wish  to  have  their  numbers  bound,   t^nap^l    that   tlip  narfinnlav  trieliinm  wlnVb 
•an  do  »o  for  35  cents  per  volume.    Mailing  li  |  P^^^^    *^"*^  ^"®  parncuiai   uicniUfiB  wnicu 

'•••tits  additional.  a  ».     .*.        ,     ^         caused    the    difficulty,    came    from    some 

FoBEioN    SuBscBiBEBS.— Subftcribers    in   Great   ,^.      .        ,.  i  .  i     i     •,  , 

liritain  and  the  Continent  of  Euroite  will  be  8up-  Cincinnati  sausage  which  had  been  eaten  a 

;'. t'  J?.»hS5^Ud  "•*•  *"■ '  """'"*'*  '"^'■'"*  "^^  short  time  before.      The  point  of  greatest 

^:^mt«.  j  In  addition  to  the  usual  points  regarding 

The  Joarnal  as  an  Advortiiing  Medium.         >  clearness  of  proof  as  to  the  fact  that  the 
An  advertiser  whose  letter  can  be  examined  at  I       ,.     ^        ^     n       ■••    i      »    ^  •  t. 
"urofflpe  writes  ufl  a8  follows:  "I  have  received  I  patient  actually   died  of    trichinosis,   and 

;<'v«'ralletU«r8  of  innuiry,  and  itwill  pleaseyouto  '  j.u„A  xi,^  4.  •„i.;,-_-'    _-_  j_^   ^^   xu^   ««4.,*«« 
know  that  though  I  have  luul  a<lvertisement8  in  I  <^liat  the  tnchiuosis  was  due   i;o   the   eating 

;'»i;rjounials  also.  ««•!/ letu^r  of  inquiry  refers  ^f  this  particular  ham,  the  judge  charged 

I  'the   AXEBICAN  JOUBNAL  OF  MiCBOSCOPT.     ThlS  .    ^  '  J""b"  ^«»i.gow 

••'rtainly  demonfttrateH  the  value  of  the  journal  na  that  **  in  tmde,  persons  were  only  bound  to 
-III  ttdvertirting  medium."  ,.  1     1 -n  »        1        a.   ±t 

Another  very  extensive  advertiser  sayft:  "We  use  ordinary  care  and  skill,     and  not   the 
l"tveailvortised  in  »c»veral  other  journals,  but  have  l  ftpipntjfi^  iwpeiHion       Ha  alan   pl)ar<yp<1 

"'•tained  more  result.s  from  yours  than  from  all  mosiscienunc  piecision.     ne  aiso  ciiargeil 

th.'  others  put  together." that  the  JU17  must  say  whether  it  was  an 

"~Our  Number  foT^anuary,  1881.      ,  ^''^^^"^"^  ^^«^°^  ^^  ^*  J^""  !^t^  "^J^  """^^ 

rnniS  number  is  in  a  forward  state  of  a  reciprocal  duty  to  use  food  m  the  ordinary 

•*■     preparation,  and  contains  some  very 

able  and  interesting  articles,  amongst  otiiera  These  are  points  of  gi-eat  importance  in 

a  mm-  on  Vegetable  Haii-s,  by  Dr.  Stokes,  ^^^7  commercial   dealings,  and   no  doubt 

'»f  Trenton,  with  a   full   page   illustration,  ^^^^^  (piestions  of  adulteration    quite    as 

containing  twenty-eight  figures,   engraved  much  as  cases  of  what  may   be  called  de- 

bv  Cuzner,  whose  work  in  this  direction  is  teiiorated  food  or  other  goods.     But  it   is 

known  to  be  unequalled.     Also   a  paper  of  <^vident  that  that    which  is   extraordinary 

KK'ut  value  by  Dr.  Lockwood  on   **  Abnor-  <'are  and  skill  to-day  may  become  but  com- 

nial  Eutozoa  in  Man."     AVe  shall  also  give  »"""  ^^^'^  a»t^  f^kill  to-morrow.     From    the 

afnll  page  engi-aviug  and  a  very  able  article  tostimoiiy  presented  in  this  ca.se,  and  from 

0"  the  rhythmical    waves,    visible    in   the  numerous   recent  reports,  it  is  evident  (1) 

rtrokes  of  writing  under  various   circum-  *l^a^  a  considerable  i)ercentage  of  our  hogs 

rtances.    Altogether  our   opening  number  »*•«  infested  with  this  parasite;  (2),  tliat  the 

*ill  prove  exceptionally  intei-esting.  existence  of  trichina)  in  any  meat,  forms  a 
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real  source  of  danger,  antl  (3),  that  the  use  fertilized  by  slaughter  house  manure.    Tlie 

of  the  microscope  forms  a  certain  means  of  numlwr  of  tricliinse  existing  in  any  one  05 

ascertaining  the  existence  of  tlieae  parasites,  is  never  sufficient  to  produce  disease  eitlur 

Now  the  use  of  the  microscope  for  the  pur-  in  the  animal  itself  or  in  those  who  eat  its 

pose  of  detecting   trichina,   is    easily  ac-  flesh.     Consequently  the  rat  \eats  the  offa: 

quired,  and  such  an  instrument  as  is   ah-  from  such  animals  with  impunity,  hut  linoi; 

solutely  necessary,  need  not  be  costly — say  for  a  long  period  in  the  slaughter  honsp.  it 

not  more  than  $5  to   SlO.     Thorcftn'o,  the  Anally  becomes   thoroughly   infested  vitli 

next  time  such  a  case  comes   into  court,  it  the    parasite,  and  when   at  last  it  falls  .. 

will  be  a  serious  question  whether  or   not  victim  to  some  active  pig,  the  latter  animal 

dealei-s  are  justified  in  neglecting  a  iiroper  gets  a  dose  which  renders  its  flesh  fatal  t-' 

examination  of  the  meat  that  they  sell.  the  next  devourer  in  the  series. 

We  sec  in  the  report  of  this  case  that  |     Of  course,    the   pig  itself  may  act  as  a 
Mr.  Atwood,  who,  in   connection  with  Dr.  j  collector,   gathering  up  the  trichinK^  fnin 

Belfield,  made  the   extensive  examinations  oxen  and  from  other  pigs,  multiplying  tluii 

of  pork  in  CJiicago.  Avas  called  to  the  stand,  by  the  thousand  by  the  natural   i)roc('S> -'i 

and  testifled  as  to   c<ntuiu   general   facts  in  genera.tion,  and  finally  offering  to  its  hnmat 

connection  witli  trichina*.      Unfortunately,  devourer  in  one   fell  dose,  the  accuiunlah-i 

we  have  at  hand  only   a  newspaper  report  gatherings  of  months  of  foul  feeding, 

of  the  trial,  and  everv  one  knows  how  liable  Fortnnatelv,    however,  so  far  as  Inum'a 

such  rei>orts  are  to  be  in  enor.     We  notice,  food  is  concerned,  a  simple   and  easily  a}- 

however,    that    Mr.    Atwood    says    ho   has  plied   remedy  is  at  hand.     This  coDsists  hi 

found   trichinro  in   the   flesh   of  chickens,  thorough  cooking,  for  no  thoronghlyn-xi-^i 

something  which  is  contrary  to  the  experi-  meat  can  possibly  contain  living  i>ara^itt^. 

ence  of  Dr.  Cobbold,  who  tried  in   vain  to  ,  ^  , 

obtain  a  specimen  of  the  trichina   from  the  TRANSACTIONS   OF  SOOIETIES. 

flesh  of  chickens  which   had  been   fed  with  ^r.^,.     t.     «   «•    1           .1          .       u  i  ,,^  ^ 

Note. — It  will  nfJortl  us  Rreat  pleasure  lo  publi'-n  notj;^ ' 
trichinOUS   meat.       Mr.  Atwood   also   doubts    the  Transactions  of. nny  of  our  Microscopical  Socktles.    H? 

limited  space  at  our  command  prechides  the  insert- "^  .< 
lengthened  accounts  of  mere  business  details.  Wc»^^' 
also  to  be  distinctly  imdemtood  that  these  reports  arec';- 
lishcd  as  receivetl  from  the  .Secretaries  of  the  difefcnt>>  • 
tics,  and  the  Journal  is  not  to  be  held  in  any  wise  re^x-o-i-'*^ 
for  any  statements  contained  therein. 

Royal  Microscopical  Socictjr— The  B^co*^ 
meeting:  of  the  sesiion  of  the  above  named  boo'} 
was  held  at  King's  College  on  Wednesday  ereLic:. 
Nov.  lOtb,  Dr.  Lionel  Beale,  F.R.3.,  (President)  ii 
the  chair. 

The  minutes  of  the  Jast  meeting  were  read  is^^ 
confirmed.     The    donations  annonncod  idcIqI'^^ 


the  importance  of  the  role  usually  attributed 
to  the  rat  in  the  diffusion  of  triehinai. 

Sound  knowledge  in   regard  to  the  dif- 
fusion and   propagation   of  trichina  are  at 
this   time  very  important,  and  we  believe 
that  if  the  knowledge  at   present  at  our 
command,  were  properly  aj^plied,  trichinte 
might  be  stamped  out  of  existence.     In  op- 
position to  the  views  of  Mr.  Atwood,  how- 
ever, careful  study  and  examination  has  led  epecimTnlof 'dUtoma^ourea7th7rom^^^ 
us  to  hold  to  the  old  doctrine  that  the  mt  River,  New  South  Wale«,  by  Prof.  Livershlge,  and 
is  the  great   carrier.     This  might    at   first   from  Sanla  Monica,  by  Mr.  Hank?,  oorre8poD<Hs 
sight  seem   to  preclude  all  hope  of  stamj)-  Felowof  the  Socifty;  Part  2  of  "Belgian  Diatcici; 

ing  out  trichin®  without  first  stampingo.it  ^y  ?*■•". ^*°^^,^'f-        ^     ^         .    ,, 
,,         ,      ^  ,  ,.     .       ,         1,       The  President  called  upon  Dr.  Carpenter  to €X- 

the  rats,  for  every  one  knows  that  rats  will  hibit  and  describe  anew  microscope, 
frecpient  pig  pens,  and  that  each  hog  pro- ,  Dr.  Carpenter,  whose  rismg  wag  cordially  n- 
bably  eats  not  only  one  rat  but  many  of  ceived  by  the  meeting,  said  he  had  much  ^^kuw 
these  vermin.  But  the  rat  fii-st  acts  as  a  io  bringing  before  the  notice  of  the  Societr  whi« 
coUedor  of  trichinte,  and  this  it  does  bv  eat-  he  considered  to  be  one  of  the  most  practical  »^ 
,,        «.  1     #   1        T     1        t  ^  rr^i      efficient  Student's  Microscopes  that  he  had  ever 

ing  the  oflfal  of  hundreds   of  oxen.      The  „^„ 

'  seen* 

oxen  in  turn  obtain  trichin8B  from  infected  .     Taking  the  microflcope  in  band,  Dr.  Carpenter 
water,    and    from    gi-asa    lyhich   has  l)een  >  ezplahied  that  it  was  made  by  Hr.  George  Wale. 
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ofNevYork.    The  principal  novelty  was  the  plan 
of  supension,  by  which   the  inclination   of  the 
microioope  did  not  diminish  its  stability ;  this  he 
ahowed  in   action.      He   stated    that  the    usnal 
8tadeDtB*  Microscopes  were  mounted  sometimes  on 
one  foot  by  a  simple  pinioo,  or  more  generally  on  a 
pinion  between  two  feet ;  the  feet  sometimes  being 
boili  up  of  metal  plates  suitably  shaped  and  fitted 
together,  or  made  of  turned  pillars  attached  to  a 
wild  baso ;  or  again,  in  one  solid  casting  of  iron  or 
brai>sofmore  or  less  convenient  design.    In  the 
email  stands   he   had    hitherto     seen,    the   con- 
itrnction  generally    involved    either    expensive 
workmanship  or  defects   of  design,  which   were 
■ericas  drawbacks  in  a  microscope  intended   for 
}<opnltrnse.    A  microscope  intended  for  medical 
fttndeotB  should,  above  all  things,  possess  simplicity 
of  design  and  workmanship ;  in  other  words,  should 
be  capable  of  being  produced  in  large  numbers  at 
a  moderate  cost.    It  should  be  of  substantial  build, 
not  easily  getting  out  of  order.     The  focussing 
moyements  should  be  well  enough   contrived  to 
permit  the  oocaiional  use  of  high  powers,  and  the 
Dirror  should  be  so  attached  as  to  allow  the  largest 
nnge  of  oblique  motion.    These  points  had  been 
attended  to  with  success  in  the  stand  he  exhibited. 
The  base  consisted  of  two  symmetrical  castings  of 
iron,  held  together  at  the  heel  by  a  small  pin  fitting 
i&  a  notch,  and  by  a  screw-pin  passing  through 
both  portions  of  the  uprights,  between  which  the 
limb  of  the  microscope  was  held.   Nothing  could  be 
•ffipler  thin  this  foot;  he  had  examined  it  csre- 
ia^jj  and  had  found  the  amount  of  hand-labor  in- 
ToWedin  its  construction  was  practically  a  mini- 
mam.    The  limb  had  grooves  on   either   side — 
groores  which  were  in  the  original  casting — made 
iQ  the  form  of  a  sector  of  about  90°,  and  into  these 
Srooves  fitted  corresponding  projections,  cast  at 
tbe  opper  ends  of  the  two  foot-pieces  ;  this  simple 
<»mbination  of  two  cast  grooves  in  the  limb  sliding 
be^Teen  the  projecting  fillets  cast  on  the  feet,  pro- 
duced an  excellent  and  convenient  motion  of  in- 
etination  of  the  stand.    The  clamping- screw  at  the 
aide  had  only  to  be  slightly  turned,  and  the  limb 
voold  then  slide  easily  into  any  position  of  inclina- 
tioD  from  the  vertical  to  the  horizontal,  and  as  this 
motion  in  the  arc  of  a  circle  carried  forward  the 
lover  portion  of  the  limb  with  its  attachments, 
tbe  centre  of  gravity  was  much  less  changed  than 
by  tbe  usual  inclining  motion  on  a  pivot.    He  could 
iu)t  bat  regard  the  increased  stability  gained  by  this 
notion  in  arc  as  of  very  great  importance — as  being 
^  qaality  in  which  most  of  the  small-sized  stands 
uid,  indeed,  most  of  the  large  stands  also,  were 
fe^pctive.    It  might  be  supposed  at  first  sight  that 
aiere  cast  metal-work  would  produce  unsatisfac- 
^  motion  ;  but  iPiras  not  so  in  this  case.    The 
uucrewing  the  clamping-sorew  allowed  sufficient 
^  play,  and  the  motion,  though,  of  course,  not 


BO  smooth  as  might  be  obtained  by  viachine-out 
grooves,  was  practically  as  good  as  could  be 
needed.  The  focussing  was  by  means  of  a  double 
slide ;  the  one  with  rack  and  pinion  for  coarse  ad- 
justment, the  other  by  the  usual  fine  screw  acting 
upon  a  lever— a  system  of  focussing  that  had  met 
with  much  favor  in  America,  and  which  he  had 
found  snccessful  in  practical  work.  The  draw- 
tube  sliding  in  the  optical  body  was  also  fitted  with 
the  Society  screw  at  the  lower  end,  thus  enabling 
the  worker  to  use  Sin.  or  4ln.  objectives  for  dissec- 
tions, etc. 

Dr.  Carpenter  drew  special  attention  to  the  at- 
tachment of  the  mirror,  allowing  an  easy  vertical 
motion,  besides  a  lateral  swing  giving  great  ob- 
liquity. He  next  remarked  upon  the  utility  of  the 
application  of  the  "iris"  diaphragm,  which,  in  his 
opinion,  was  a  most  important  adjunct  to  the  Stu- 
dent's Microscope.  He  had  personally  found  it 
most  useful,  in  the  class  of  work  in  which  he  had 
been  engaged,  to  be  able  to  watch  the  effect  of  the 
gradual  diminution  of  the  diaphragm.  The  gra- 
dation of  diaphragms  provided  by  the  usual  re- 
volving plate  of  apertures  did  not,  in  his  experience, 
meet  all  the  requirements  of  even  low-power  work. 
The  "  iris  *'  provided  admirable  means  of  regulating 
the  amount  of  light.  He  explained  and  figured  the 
construction  of  the  "  iris  **  applied  to  the  new  micro- 
scope: it  consisted  of  a  thin  cylindrical  tube  of  elastic 
metal,  about  half  an  inch  in  diameter,  snipped  down 
at  short  intervals  round  the  edge  of  one  end ;  by 
screw  pressure  of  this  cut  cylinder  into  a  trunacted 
conical  box  the  elastic  strips  were  forced  to  over- 
lap, and  the  pressure  being  continued,  the  over- 
lapping gradually  reduced  the  size  of  the  opening 
to  a  minute  aperture,  which  expanded  again  to  about 
a  quarter  of  an  inch  on  being  released  by  unscrew- 
ing ;  the  truncated  end  of  the  conical  box,  when 
in  position  beneath  the  stage,  was  very  nearly  on 
the  level  of  the  upper  surface  of  the  stage ;  as  the 
expansion  and  contraction  of  the  elastic  metal 
plates  cat  in  the  cylinder  took  place  only  just  be- 
low the  surface  of  the  stage,  the  action  as  a  dia- 
phragm was  in  the  most  favorable  position — as  near 
as  possible  to  the  object.  Dr.  Carpenter  thought 
the  "iris"  devised  by  Mr.  G.  Wale  the  simplest  he 
had  seen,  and  its  cost  would  probably  not  exceed 
a  few  shillings.  He  also  noted  that  the  stage- 
dips  could  be  fitted  to  hold  the  object  either  (m. 
the  stage  or  beneath^  and  that  they  were  made  to 
rotate  in  a  narrow  groove  near  the  edge  on  either 
face  of  the  stage. 

Dr.  Carpenter  concluded  by  warmly  commending 
the  stand  to  the  notice  of  the  English  opticians, 
saying  that  he  did  not  at  all  desire  to  see  a  mere 
copy  of  the  stand  produced  here,  though  he  thought 
that  might  be  done  less  expensively  here  than  in 
America.  He  hoped  the  practical  points  he  had 
mentioned  would  be  duly  considered  by  our  opti- 
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oianfl,  and  that  tbej  would  endeAvor  to  embody 
these  points  with  such  other  modiflcatiocs  as  wonld 
be  fonnd  improyements,  without  adding  to  the  cost 
He  himself  had  worked  much  with  the  Boss- 
Zentmayer  swinging  sub-stage,  and  had  found  it 
▼ery  seryiceabie.  He  would  like  to  see  such  an 
applianoe,  or  its  equivalent,  applied  to  Students* 
inicroBCopes.  There  was  a  large  field  open  to  any 
optician  who  would  aooomplish  the  task  of  provid- 
ing a  thoroughly  substantial  and  practical  stand 
at  a  low  price ;  that  was  what  students  required. 
Mr.  Gteorge  Wale  had  here  developed  some  ezoel- 
lent  practical  ideas.  He  (Dr.  Oarpenter)  was  very 
glad  of  the  opportunity  of  commending  Mr.  Wale*B 
efforts.  The  Americans  appeared  lately  to  have 
made  great  strides  in  the  manufacture  of  micro- 
scopical appliances.  He  believed  that  Tolles' 
"  amplifier  "  was  a  serviceable  device,  and  that  it 
would  be  fonnd  especially  of  use  to  the  biologist ; 
it  gave  great  facilities  for  obtaining  an  immediate 
increase  of  magnification  without  the  trouble  of 
changing  the  objectives,  with  the  attendant  incon- 
venience of  readjusting  the  illumination,  etc.  It 
did  not  matter  from  whence  improvements  came— 
whether  from  France, or  Qermany,  or  America;  in 
all  cases  it  behoved  the  optician  to  endeavor  to 
improve  the  means  at  our  command.  The  popu- 
larisation of  the  microscope,  not  only  as  an  instru- 
ment of  research,  but  also  as  an  intellectual  amuse- 
ment, had  long  engaged  his  attention.  His  recol- 
lection of  the  microscope  extended  back  half  a 
century.  He  had  followed  its  improvements  step 
by  step,  from  the  days  when  the  stands  were  indeed 
primitive  and  inconvenient,  down  to  the  present 
moment,  when  the  most  perfect  mechanism  was 
brought  to  bear  upon  its  construction,  resulting  in 
the  beautiftii  specimens  of  work,  many  of  which 
had  been  recently  exhibited  at  the  Society.  He 
would  not  discourage  the  construction  of  elaborate 
stands ;  in  the  hands  of  skilled  manipulators,  no 
doubt,  very  extraordinary  results,  both  of  resolu- 
tion and  definition,  were  obtained—results  that 
could  not  be  got  with  inferior  means  ;  at  the  same 
time,  he  was  glad  to  be  able  to  inform  the  meeting 
that  on  Wale  s  stand,  which  he  had  just  brought 
before  them,  he  had  obtained  excellent  resolution 
by  oblique  light  on  many  of  the  better  known 
test-objects,  which  he  attributed  to  the  convenient 
arrangement  of  the  illuminating  mirror,  permitting 
the  light  to  be  easily  focussed  on  the  object  up  to 
a  very  high  angle  of  obliquity.  Dr.  Carpenter 
thanked  the  meeting  for  the  attention  acoorded 
to  him,  and  resumed  his  seat  amid  loud  applause. 
The  President,  in  rising  to  propose  a  vote  of 
thanks  to  Br.  Carpenter  for  his  interesting  observa- 
t.ons,  said  he  highly  appreciated  the  necessity  of 
providing  a  good  and  cheap  form  of  Student's 
Ificroscope.  Dr.  Carpenter's  remarks  on  the  im- 
portance of  stability  should  be  carefully  weighed 


hf  the  optidans.  Tliere  had  certainly  been  t 
tendency  to  neglect  stability.  He  (Dr.  Beale)  vu 
sure  the  meeting  would  desire  him  to  convey  & 
I  special  vote  of  thanks  to  Dr.  Carpenter,  wIiok 
well-known  efforts  to  popularise  the  microieope 
had  been  so  continuous  and  effective  during  a  ]ai^ 
period. 

Mr.  James  Swift  then  exhibited  and  described  u 
improved  form  of  Cariotte  diaphragm^  consistiiig  of 
a  series  of  small  circular  apertures  to  be  appbed 
abate  the  achromatic  condenser  immediatelj  b»- 
neath  the  object,  and  on  »  level  with  the  suCue 
of  the  stage.  [Our  contributor  notes  that  sunikr 
diaphragms  have  been  H^plied  for  some  time  put 
by  Mr.  Zeiss,  of  Jena,  to  his  Travelling  IDcrosoope, 
but  they  do  not  act  quite  in  the  plane  of  the  itige, 
nor  are  they  applied  in  oombinAtioD  with  the 
achromatic  condenser.] 

Mr.  F.  Crisp  (Secretary)  exhibited  ToUee'  m 
microscope,  Imown  as  the  "Tolles-Blaokhia* 
form,  and  requested  Mr.  MayaU,  Jan.,  to  explain  the 
construction. 

Mr.  Mayall  said  that  the  stand  differed  someiifait 
from  Wale*s  stand  that  had  been  described  by  Dr. 
Carpenter.  Wale's  eflbrts  had  evidently  bees 
directed  to  the  production  of  a  simple  and  popolv 
form  of  microscope.  The  aim  of  Mr.  Tolles,  in  the 
I  construction  of  the  stand  there  exhibited,  wu  to 
provide  highly  refined  means  fbr  the  adjaitmeDt 
of  the  illumination,  focussing,  movement  of  the 
object,  eto.,  that  would  enable  the  mioroscopftU) 
obtain  the  most  difficult  results  in  miaroaoopia: 
manipulation.  All  who  had  seen  the  fine  flniih  of 
the  mechanical  construction  of  Mr.  Tolles*  ob- 
jectives would  expect  great  perfection  in  the 
new  stand,  and  he  (Mr.  Mayall)  thought  it  v«iM 
amply  satisfy  criticism  on  all  points  of  wyrimuc- 
ship.  He  then  explained  in  detail  the  speciaitieBcf 
the  stand. 

Mr.  W.  G.  Lettsom  then  described  Prof.  ^ 
Abbe's  binocular  eye-piece,  referring  to  a  Urgs 
drawing  on  the  black-board  by  Mr.  C.  Stevart 
(senr.  Secretary*).  Mr.  Lettsom  said  the  first  poiBt 
in  Prof.  Abbe's  design  consisted  in  the  applicfttioD 
of  two  uncemented  prisms  (together  fonnlng  a 
thick  plate  of  glass)  lu  the  direct  tube ;  the  adjieect 
diagonal  surfaces  of  the  prisms  were  both  cb\ 
at  the  calculated  angle  of  38°  5',  which  angle  «ts 
computed  to  allow  precisely  one  half  of  the  ligbt 
to  be  transmitted,  and  to  reflect  the  other  htH* 
the  latter  half  fell  upon  a  total  reflecting  pruQi> 
whence  the  rays  were  conveyed  throng  the 
diagonal  tube  to  the  left  eye.  The  second  point 
was  the  mechanism  by  which  the  diaffonal  tDb«, 
attached  to  the  direct  tube  by  a  box-fitting,  w«« 
moved  to  accommodate  for  the  width  of  difiereat 
observer's  eyes,  &  sorew-motio#csnsing  thetobe, 
with  eye-piece  above  and  reflecting  prism  belov,  to 
travel  smoothly  nearer  to   or  farther  from  the 
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dinoft  and  Btottonary  tabe.  The  third  point  was 
the  tpplioation  of  the  eye-pieoe  to  the  left  tabe 
st  siicii  a  distance  aa  to  compensate  for  the  extra 
dlatuioe  trayeUed  by  the  pencil  of  light,  and  thns 
render  tbe  images  seen  by  both  eyes  of  equal 
mignitiide.  The  fourth  point  was  the  application 
of  two  semicircular  caps  or  apertures,  one  over 
either  eye-piece ;  in  one  symmetrical  position  of 
thfiw  apertores  the  effect  produced  WMpaeudoseopie 
tIsod;  by  another  arrangement  of  them  stereoaeopic 
TiiioQ  was  obtained.  Ur.  Lettsom  observed  that 
Prot  Abbe  considered  this  form  of  binocular  to  be 
ipedaUy  applicable  to  the  short  tubes  of  foreign 
mioTOioopes ;  and  that  its  adaptation  to  long  tubes 
would  be  attended  by  some  inoonYenienoe. 

Dr.  Carpenter  said  he  had  recently  examined  the 
dnwings  of  several  forms  of  binocular  devised  by 
Xr.  Wenham,  and  could  assure  the  meeting  that 
«Ki  particolar  form  was  idenHeal  in  action  with  that 
of  IVof.  Abbe.  [Our  contributor  remarks  that  the 
aetioD  of  Mr.  Wenham's  devtoe— as  described  in 
the  Trant.  Mier.  Soe,  Vol.  XIV.  (1866),  pp.  104-5— 
tppewa  to  have  been  arrived  at  experimentally,  the 
prioQi requiring  to  be  fitted  exactly  to  the  effective 
ugle-a  difficult  and  complicated  operation  which 
the  opticians  have  not  hitherto  sealously  worked 
OQt.  Prof.  Abbe's  plan  of  cutting  the  prisms  at 
the  predse  effective  angle,  to  transmit  one  half, 
ud  reflect  the  other  half  of  the  pencil  of  light, 
■unplifles  the  adjustment  to  such  an  extent  that 
U17 optician  conld  make  and  apply  the  prisms.] 

A  vote  of  thanks  was  passed  to  Mr.  Lettsom  for 
bii  communication. 

Mr.  Crisp  exhibited  Hyde's  oblique  illuminator, 
ud  requested  Mr.  Blayall,  jun.,  to  explain  its  action 
at  the  black-board. 

Hr.  Crisp  called  the  attention  of  the  meeting  to 
«  new  fluid  for  writing  on  glass.  Mr  Browning 
)ud  promised  to  send  a  specimen,  but  had  not 
^oue  BO.  The  fluid  was  far  more  active  than  hydro- 
daoric  add.  If  a  drop  were  thrown  on  glass,  and  im- 
mediately wiped  off,  it  left  on  the  surface  a  tracing 
^t  presented  a  singular  resemblance  to  some  or- 
gaoic  forms.  He  also  exhibited  micro-photographs 
o(P.Anfful(Uum  and  Fmstulia  SoKmita^  by  Dr. 
Oimther,  of  Berlm. 

Hr.  Mayall  desired  the  President  to  compare  Dr. 
Oilnther's  FnitUdia  Saxonica  with  the  lithographs 
^x^nn  Dr.  Woodward*s  micro-photographs  of  that 
teit-object,  and  with  a  micro- photograph  by  Mr, 
8.  WelU,  of  Boston,  produced  in  1875.  Dr.  Wood- 
*ard*B  showed  no  distinct  trace  of  "  beaded  **  reso- 
iniioQ,  whereas  the  others  showed  the  resolution 
nmarkably  well,  especially  Dr.  Qtlnther's.  He 
(Hr.  Mayall)  thought  it  would  be  interesting  to 
^w  if  Dr.  Woodward  would  still  maintain  his 
<^puuon  of  the  unreality  of  the  longitudinal  lines, 
'fter  inspecting  Dr.  Ganthers  photograph. 
Hr.  Crisp  mentioned  that  Prof.  Abbe  had  found 


great  advantage  in  mounting  diatoms  in  mono- 
bromide  of  naphthaline,  by  which  they  were  ren- 
dered fiar  more  visible  than  when  mounted  in 
Canada  balsam.  The  refractive  index  of  the  new 
preparation  was  upwards  of  1*658;  therefore,  ac- 
cording to  Mr.  Stephenson's  views  that  the  visi- 
bility is  dependent  on  the  differenceot  index  between 
the  object  and  the  medium  in  which  it  is  placed, 
diatomaoeous  silex  would  present  a  greater  differ- 
ence ttom  the  new  medium  than  from  Canada 
balsam;  expressed  numerically,  the  dUforcnce  in 
favor  of  the  visibility  in  the  new  medium  would  be 
as  22  to  11. 

A  communication  was  read  from  Mr.  Q.  Shad- 
bolt,  stating  that  in  his  opinion  the  note  in  the 
current  Journal  of  the  Society  (p.  876),  professing 
to  clear  up  the  subject  of  immersion  apertures  wa» 
misleading  and  inaccurate,  and  pointing  out  that 
the  addition  of  a  few  lines  to  a  figure  giyen  by 
Prof.  G.  G.  Stokes,  in  a  paper  he  contributed  to 
the  Society's  TransaeHons  in  VoL  I.  (1878),  would 
at  once  explain  and  correct  the  difficulty. 

Mr.  Crisp  said  he  had  placed  himself  in  commu- 
nication with  Mr.  Shadbolt,  and  endeavored  to  show 
that  the  misapprehension  appeared  to  arise  from 
Mr.  Shadbolfs  confbunding  "aperture"  with 
"angle,"  which  terms  were  not  synonymous.  To 
this  Mr.  Shadbolt  had  replied  by  repeating  his  ob- 
jections, and  regretting  his  absence  from  London 
would  prevent  his  attendhig  personally  at  the 
meeting  to  support  his  views. 

Mr.  Wilson  was  understood  to  say  it  appeared 
to  him  that  Mr.  Shadbolfs  singular  contention 
of  the  impossibility  of  any  aperture  exoeeding  18(P 
in  air  was  reftited  by  Prof.  Stokes  in  the'  paper 
referred  to— that  paper  was,  in  fact,  a  particular  re- 
futation of  the  very  fallacy  00  which  Mr.  Shadbolfs 
reasoning  appeared  to  be  based.  IProf.  Stoke's 
demonstration  of  the  possibility  of  apertures  in 
glass  greater  than  correspond  to  180°  in  air  was 
what  Mr.  Wilson  alluded  to.] 

Dr.  Maddox  briefly  described  an  improved  form  of 
his  apparatus  for  collecting  microscopical  particles 
from  the  atmosphere. 

Owing  to  the  lateness  of  the  hour,  a  note  by  Dr. 
Royston-Pigott,  on  his  application  of  swinging- 
sub-stages  in  1862-3-4,  (one  form  of  which  was  con- 
structed for  him  by  Messrs.  Powell  &  Lealand) 
was  briefly  noticed  by  the  Secretary,  as  also  a  note 
by  Mr.  Wenham,  on  a  method  of  mounting  front 
lenses  greater  than  hemisphefes. 

A  paper  by  Mr.  C.  Stewart,  and  sundry  other 
communications,  were  postponed  to  the  next  meet- 
ing. 

Four  Fellows  of  the  Society— including  Prof.  F. 
M.  Balfour,  F.B.S. — were  duly  elected  by  ballot, 
and  eight  nominations  for  election  at  the  next  meet- 
ing were  announced. 

The   formal  business  of  the  evening  closed  at 


272 


THE  AMERICAN 


9.i6  by  Mr.  Oriip  reqaesting  the  speoUl  attention 
of  the  FellowB  to  an  exhibit  by  Mr.  T.  Powell,  jon., 
of  A.  Pellueida  (dry  on  ooyer-glaaa)  ilinminated 
from  above  by  the  yertical  illuminator,  and  from 
below  by  Powell  k  Lealand^s  achromatic  eon- 
denser.  By  the  former  method  the  surface  of  the 
object  was  shown  resolved  into  "  beaded "  stmc- 
ture ;  by  the  latter  method  transverse  lines  only 
were  shown.  Both  metho<1s  were  used  on  the  ob- 
ject at  the  same  time,  so  that  by  screening  one 
or  the  other  lamp  the  illaminatiou  was  either  trans- 
mitted or  reflected.  The  latter  method  was,  of 
coarse,  a  severe  test  of  the  corrections  of  the  objec- 
tive. The  new  1-12  homogeneous  immersion,  with 
which  the  object  was  viewed,  proved  to  be  of 
remarkably  accurate  construction,  even  by  this 
test. 

The  President  announced  that  the  next  scientific 
evening  would  be  held  on  Wednesday,  Dec.  1 ,  and 
the  next  ordinary  meeting  on  Dec.  8. — Knylith  Me- 
chanic. 


New  Jeracjr  State  Mtcroaeopleal  Society— 

This  Society  met  in  the  College  Building,  New 
Brunswig,  Nov.  22,  1880.  A  paper  was  read  by 
Secretary  Lock  wood,  on  "Abnormal  Eotozoa  in 
Man,"  which  was  illustrated  under  the  microscope, 
by  actual  specimens  of  adventitious  parasites.  As 
this  journal  intends  to  publish  the  paper,  no  ab- 
stract is  offered.  Besides  the  specimens  above,  the 
Secretary  exhibited  a  remarkable  spine  under  about 
80  magnification  from  the  fmit  of  Oimtitia  Rufin-- 
tsquii,  (?)     After  some  important  routme    work, 

the  Society  adjourned. 

S.  LooKWooD,  Secretary. 


3Ilcroiicoplcal     Society    of  Liverpool. — The 

Eighth  ordinary  meeting  of  the  Twelfth  Session  of 
this  Society  was  held  at  the  Boyal  Institution,  on 
Friday  evening,  Nov,  5th,  Dr.  Hicks,  F.11.M.S., 
Pregident,  in  the  chair.  Tho  Hon.  Secretary  an- 
nounced the  donation  of  six  slides  of  M&rine  Algfe, 
from  Mr.  Qrattam,  of  Torquay,  Honorary  Member. 

Mr.  W.  A.  McMurtrie  and  Mr.  F.  B.  Allen,  were 
elected  ordinary  members. 

Bev.  Wm.  Banister  read  a  communication  he  had 

received  from  Mr.  G.    £.  Massee,  of  Scarbe,  on 

Myxomycetozes  Fungi.    Mr.  Massee  succeeded  in 

growing  spores  of  Spumaria  alba,  and  found  that 

threads   of    different    kinds  appeared  on  two  or 

three  points  of  the  surface  of  the  spore.    One  kind 

is  of  a  myceloid  character,  the  other  consists  of  oval 
cells  multiplying  by  gemmation,  until  a  torula-Hke 
chain  is  formed  which  divider,  becoming  nucleated, 
each  cell  increasing  rapidly  in  size  and  remaining 
as  a  resting  spore  for  nearly  a  year,  and  not  taking 
any  amoeba-like  form.  After  this  some  immature 
spumaria  appears  in  a  pulpy  homogeneous  mass,  in 
which  were  nnmerons  bright  specks,  each  being  a 
focus,  round  which  the  plasma  formed  naked  cf  Us 
of  amoeboid  character,  or  Plasmodium.  After  three 
days  all  movement    ceased,  the  cells    asnumed 


a  spherical  shape,  bright  nuclei  appeared,  aod 
within  twenty-four  nonrs  the  cell  wall  was  abaorbed 
and  the  matured  spioulose  spores  set  free 

The  paper  of  the  evening  was  read  by  F.  T.  Paul, 
Esq.,  F.K.G.8.,  on  "The  Structure,  Growth  umI 
Development  of  Bone.**  The  author  introduced  the 
subject  with  a  short  sketch  of  the  oomparatire 
anatomy  of  the  i>keleton,  alluding  to  the  eupport- 
ing  framework  of  the  lowest  forms  of  life,  the  cal- 
careous and  horny  exO'skeletons  of  interme<li&ie 
forms,  and  the  cartiiagtnous,  dentinal,  and  osseoa:^ 
endobkeletoDS  of  the  vertebrata.  A  miuute  de< 
scription  was  given  of  the  microscopical  characters 
of  bone,  showing  it  to  consist  of  layers  of  hardeDed 
fibres  and  bone  cells  in  peculiar  concentric  cireits 
called  Haversian  systems.  Blood  vessels  occur a1 
intervals,  but  the  nourishing  fluid  was  broagLtis 
intimate  contact  with  the  tissue  by  means  of  tbe 
bone  cells.  Bone  was  classed  as  a  connective  tissue, 
and  its  origin  was  traced  from  the  first  appear- 
ance of  this  tissue  in  the  embryo,  to  the  formation  of 
membrane  on  one  hand  and  cartilage  on  the  other. 
Ossification  in  membrane,  and  ossincation  in  cartil- 
age  were  then  separately  described.  FoUowiqi; 
this  was  the  process  of  growth  which  varied  in  dif- 
ferent bones.  The  paper  was  freely  illustrated  by 
diagrams  and  mioroscopio  specimens.  At  the  close, 
on  the  motion  of  Dr.  Carter,  a  hearty  vote  of  thanks 
was  awarded  to  Mr.  Paul.  The  meeting  oonclad^d 
with  the  usual  conversazione  and  microscopical  ex- 
hibition. 
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N.  H. 
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"SpcetroHcope."  <*ani  American  Journal  Mi'-r- 
scopy.  14  Dey  Street,  X.  Y. 

Wanted,  a  jfood  neutral  tint  camera  lueida.  ti 
lit<*ve-pi»M*e.  1.20  ineli  diameter,  for  5  fine  ^lid" 
Addn.'ss  F.  N.  Tillinghast,  Cireenport,  Suffolk  (  ., 
N.  Y. 
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HOBSFOBD'S  ACID  PHOSFATE 

As  an  Opium  Antidote,  and   in  EpilepsT' 

Mellenville,  N.  Y'.,  Juno  28tli,  in?»'. 
I  have  used  tho  Aoid  Phosphate  in  an  invot^r- 
ate  east;  of  Epilepsy  oceurring  in  ahystericjil  siif^- 
j»M't.  who  luul  Wahi  under  tho  e^irc  of  many  ithy>i- 
cians  without  relief.  1  tried  all  the  various  mcJiii- 
of  cure,  with  indiiTorent  success,  until  I  us<'<l  th-; 
Acid  Phosphate,  with  tho  eCfectof  almost  entiroiy 
roniovinffthe  convulsions,  and  also  of  givinij  ii« r 
natural  sleep,  which  could  only  he  obtained  bef'-f 
by  chloral  and  Bro.  Potass.  She  also  had  •>'D- 
tracted  the  opium  habit  from  the  enormous  quan- 
tities which  had  been  prescribed  by  her  physioiaus 
to  control  tho  convulsions.  Under  the  use  of  the 
Acid  Phosphate  sho  is  gradually  weaning  off 
with  groat  apparent  advantage  and  without  oiucb 
suflTering  to  herself.  She  has  not  had  a  convul- 
sion in  three  months  against  one  to  three  dailr 
before.  Elton  Pauceb,  3LD. 
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Vegetable  Hairs  and   Glands. 

'  By  little  things  the  growing  worid  grows  great, 
And  of  great  doings  rests  but  little  done : 
From  little  fibres  in  the  loom  of  Fate 
Time's  robe  is  spun." 

Owen  Meredith. 


HE  "little  fibres" 
following  may  be 
as  familiar  to  the 
reader  as  the  grass 
he  treads  upon.  I 
cannot  tell.  I  only 
know  that  he  has 
seen  the  first  of 
the  list,  the  DetU- 
zia  leaf,  for  it  has- 
long  and  deserv- 
edly been  a  favor- 
ite microscopio  ob- 
ject, on  account  of  the  beauty  of  the  stel- 
late scales  which  stud  its  surface.  These 
starry  bodies  have  generally  been  supposed 
to  sit  lightly  upon  the  epidermis,  and  to 
l>6long  to  it  exclusively;  but  when  an  at- 
tempt is  made  to  strip  away  the  cuticle,  or 
pick  off  with  the  point  of  a  needle  some  of 
the  largest  and  visible  ones,  a  different  ar- 
nmgement  is  found  to  prevaO.  The  rays,  of 
which  the  tips  only  are  solid,  project  from 
ft  body  resting  upon  a  hollow  cylinder 
which  pierces  the  epidermb,  and  has  the 
cells  of  the  parenchyma  strongly  attached  to 
its  periphery.    The  needle  fails  to  displace 


them  without  considemble  force,  and  the 
glass  shows  that  the  body  has  been  broken 
from  its  silicious  support.  It  is  equally 
impossible  to  remove  the  epidermis  and  not 
tear  away  portions  of  the  parenchyma. 
When  the  epidermis  has  been  placed  on  the 
slide  with  the  upper  surface  downward,  I 
have  in  every  instance  found  clusters  of 
cells  remaining,  sure  indications  as  to 
where  to  focus  down  to  find  a  star.  Fig.  1 
shows  a  separate  hair  with  the  leaf-cells 
attached,  the  cylinder  in  this  case,  and  it 
is  by  no  means  an  isolated  example,  carry- 
ing lateral,  projecting  points,  and  a  thick- 
ened flange-like  edge  that  made  the  anchor- 
age wonderfully  firm.  Fig.  2,  is  a  trans- 
verse section  of  the  under  surface  of  the 
leaf,  with  the  passage  of  the  cylinder 
through  the  epidermb  and  the  connection 
of  the  parenchymatous  cells.  Among  a  large 
number  of  plants  whose  hairs  and  glands 
have  been  examined,  Deuizia  is  the  only 
one  thus  fkr  noticed  that  exhibits  this  in* 
timate  association  of  these  parts  with  the 
body  of  the  leaf;,  they  are  generally  borne 
upon  tlie  epidermis,  and  easily  removed 
without  much  disturbance  of  the  parts  be- 
neath. 

After  DeiUzia,  perhaps  not  even  excepting 
it,  the  most  interesting  in  this  connection 
is  Pauiownia  imperialis.  The  petioles  and 
leaves  are  remarkably  villous,  and  the 
study  of  this  velvety  coat  is  eminently 
satisfactory.  Its  constituents  are  four  forms 
of  hairs  and  glands,  }>erhaps  three,  as  one 
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set  of  the  glands  differs  from  the  other  ap- 
parently in  length  of  stem  only.  Cellu- 
lar haira  of  two  lengths  are  each  terminated 
by  a  multi-cellular  body  forming  a  gland, 
which  secretes  a  viscid  fluid  coagulable  by 
water.  When  aiTanged  in  a  drop  for  ex- 
amination, globules  are  noticeable  on  their 
tips,  and  streaming  out  in  long  threads 
made  longer  by  pressure,  or  exuding  in 
irregular,  vermicular  masses.  Fig.  3,  is 
the  free  end  of  one  of  these  long-stemmed 
secretoiy  organs. 

The  second  constituent  is  a  hollow, 
branching  bristle,  terminating  many  of  the 
long  hairs  in  place  of  the  secreting  cells. 
They  can  be  traced  in  transitional  forms 
from  the  ordinary  so-called  hair  with  a 
single  lateral  spinous  appendage  as  in 
Fig.  4,  but  differing  in  no  other  way,  from 
the  gland-bearing  filament,  up  to  the 
multifid  bristle  of  Fig  5,  where,  except  the 
one  supporting  cell,  the  whole  hair  has 
been  transformed  into  this  arborescent 
body. 

The  third  forms  are  visible  to  the  naked 
eye;  they,  therefore,  add  nothing  to  the 
velvety  appearance.  Sparsely  scatt-ered 
over  both  surfaces  of  the  leaf  and  the  upper 
part  of  the  petioles,  but  more  abundantly 
clustered  in  the  intervals  between  the 
ribs  where  they  met  to  enter  the  petiole, 
are  cup-shaped,  nearly  sessile  bodies, 
as  in  Fig.  6,  where  the  superficial  structure 
is  shown,  the  drawing  being  partly  in  out- 
line, and  in  Fig.  7,  exhibiting  a  section  of 
a  small  gland. 

With  Eupatorium  pei^foliatum  a  gland  and 
two  forms  of  hairs  are  again  seen.  The 
character  of  the  gland  is  somewhat  unusual. 
From  the  petiole  rise  two  or  more  cells, 
Fig.  8,  tipped  by  a. spherical,  lemon-yellow 
sac,  filled  with  thick  protoplasm  which  can 
be  forced  out  in  a  granular  mass,  leaving 
a  colorless,  and,  so  far  as  I  can  discover,  an 
absolutely  structureless  membrane.  The 
hairs  are  not  of  special  interest. 

The  corolla-tube  of  Silene  stellala  is  densely 
woolly  with  i*amose  filaments,  one  of  which 
is  shown  in  Fig.  9,  a  mild  specimen  of  their 
vagaries.      The  plant  itself  is  abundantly 


clothed  with  multi-oellular,  rough,  siliciouft 
bristles. 

Similar  bristles,  transparent  and  rough- 
ened by  minute  projections,  are  borne  by 
EcJiium  vulgare,  Fig.  10.  They  resemble 
those  of  Deutzia  in  structure,  not  in  shape, 
but  are  adherent  to  the  epidermis  only. 

Fig.  11,  shows  a  stout,  compound  glandu- 
lar hair  from  the  pedicel  of  Penthorum 
sedoides,  the  ditch  stone-crop,  a  common 
apetalous  weed.    Each  cell  is  nucleated. 

The  roughness  of  the  upper  part  of  the 
stem  of  Daucus  carota  is  caused  by  silicious, 
hollow  cones  at  the  apex  of  cellular  pa- 
pillsB  as  in  Fig.  12. 

From  the  peduncle  of  Solidago  gigcaUea 
project  many  hairs  formed  of  a  single  row 
of  striated  cells,  broad  at  the  base  and 
graduUy  tapering  to  the  ]X)int.  Shapes 
straight,  sigmoid  and  variouly  curved  aie 
found.     Fig.  13. 

Nepeta  Oleckoma,  in  addition  to  glands, 
the  summit  of  one  from  the  leaf  being 
shown  in  Fig.  14,  has  many  glistening 
bristles,  varying  from  a  mere  silicious 
point  projecting  just  above  the  epidermic 
level,  to  long  multi-cellular  hairs  visible  to 
the  naked  eye.  An  intermediate  form  is 
drawn  in  Fig.  15,  from  the  petiole. 

The  curved  and  roughened  hairs  of  Datura 
stramonium  present  nothing  uncommon, 
but  the  lobose  glands  of  the  petiole.  Fig. 
16,  standing  upon  a  long  stem,  are  rather 
unusual. 

Still  more  uncommon  are  the  glandular 
hairs  of  the  ox-eye  daisy,  Leucanihemum 
vulgar€f  where,  among  long  filaments,  are 
piles  of  single,  almost  globular  cells,  tipped, 
as  in  Fig.  17,  by  a  hyaline  sphere. 

The  whole  surface  of  Desmodium  acumin- 
atum,  and  other  species,  is  covered  by 
minute  hooks,  Fig.  18,  from  the  petiole^ 
On  the  ripe  seed-pods  they  are  especially 
large  and  plentiful,  as  every  one  knows  who 
has  become  an  involuntary  distributor 
of  Desmodium  seed.  They  cling  to  the 
clothing  with  a  tenacity  worthy  a  better 
cause. 

The  skin  of  the  peach  is  closely  covered 
with  sharp  pointed,  rigid  hairs,  Fig.  19,  r&- 
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markable  for  the  narrowness  of  the  central  projecting  from  the  lower  part  of  the  first 
cavity  and  the  consequent  thickness  of  the  cell- wall  into  the  cell  itself.  This  addition 
walls,  or  vice  versa,  and  remarkable,  too,  \  is  not  unexceptional,  neither  is  it  uncom- 
for  the  pertinacity  with  which  they  adhere  mon.  It  may  be  only  a  temporary  arrange- 
to  and  irritate  sensitive  cheeks.  i  ment  in  young  hairs,  however,  as  many  of 
Brwidla  vulgaiHs  bears  plump,  sub-ses- 1  the  larger  and  more  robust  appear  to  have 
sile  little  glands,  Fig.  20,  made  up  of  two  an  aperture  where  in  others  the  cone-like 
DQcleated  cells,  which,  together,   form    a  papilla  x:)rotudes. 

minute  hemispherical    body    but  slightly!     Leonurus    Cai^diaca    has    two    glandular 
elevated  above  the  general  surface.  forms,  one  of  which  is  shown  in  Fig.  25, 


Probably  the  simplest  glandular  forms 
are  to  be  found  on  the  upper  surface  of  the 
veins  of  Phytolacca  decandra,  £ach  one  is  a 
single  projecting  conical  cell  as  in  Fig. 


smd  the  top  of  the  larger  in  Fig.  26,  both 
with  the  same  magnifying  power.  The 
hairs  ai-e  generally  short,  stout,  and  much 
roughened.     Most  of  them  have  only  the 


21.  None  of  those  examined  contained  extreme  point  projecting,  while  the  body 
either  chlorophyll  or  colored  protoplasm,  has  the  appearance  of  a  rough  sphere  buried 
and  there  was  no  cyclosis.  The  presence ,  within  the  epidermis.  Fig.  27,  is  one  upon 
of  the  latter  is  not  a  frequent  occurrence  in  |  the  surface.  Occasionally  a  form  is  met 
the  glands,  but  in  the  hail's  a  movement  of '  combining  the  gland  and  the  hair,  a  small 
some  kind,  either  Brownian  or  a  true ,  i*ough  cone  having  formed  on  the  summit 
cjclosis,    is    geneiully    noticeable.       This  of  a  globular  gland. 


simple   cell    might,   perhaps,  be  called  a 
deUcate  hair  with  as  much  propriety  as  a 


The  hairs  of  Ve^^onia  Noveboracensis  are 
noticeable  on  account  of  the  purple  sub- 


gland;  if  it  were  a  little  more  pointed  the '  stance  filling  many  of  them;  otherwise  they 
distinction  would  be  still  /ess.  The  one  |  are  not  remarkable.  The  glands  seem  to 
figured  was  probably  as  fully  developed  as  be  double,  and  are  raised  on  a  shoi-t  stem, 


it  ever  would  have  been,  as  it  was  taken 
from  a  large,  well  formed  leaf  on  a  branch 
in  bloom.  I  have  found  them  only  on  the 
veins. 


as  in  Fig.  28,  where  the  side  and  part  of  the 
under  surface  are  shown. 

A  description  of  such  objects,   however 
graceful  the  objects  themselves,  is  more  than 


The  swamp  rose-mallow,  Hibiscus  Mas-  likely  to  assume  the  character  of  a  duU 
cheulos  is  a  fei'tile  source  of  supplies  of  the  |  catalogue,  or  a  running  commentary  on  the 
kind  under  consideration.  The  whole  plant ;  drawings.  Every  student  knows  that  vege- 
is  tomentous  in  the  extreme,  with  stellate  table  hairs  are  either  silicious  formations 
bairs  of  many  divisions  radiating  from  an  '  or  collections  of  simple  cells,  and  that  said, 
irregularly  globose  botly,  and  varying  in  I  it  only  remains  to  describe  their  shape. 
size  and  number  of  rays,  in  different  parts  To  avoid  the  dry  list  is  difficult.     Those 


of  the  same  plant. 
Fig.  22,  represents  a  small  specimen  from 


mentioned  above  have  been  selected  from 
the  commonest  plants,  and  none,  so  far  as 


the  calyx.  On  the  stem  the  rays  are  reiy  [  I  know,  have  ever  been  figured  before, 
long  and  crooked,  and  are  mingled  witli '  Their  variety  is  excelled  only  by  their 
remarkably  lengthy  filaments,  which,  even  abundance,  and  the  latter  is  almost  inex- 
under  a  high  power,  appear  as  delicate  haustible.  Their  desciiption  might  be 
lines.  Nestled  beneath  the  woolly  coat  prolonged  indefinitely.  Their  study  is  at- 
of  the  calyx  are  the  sessile  glands.  Fig.  23,  tractive,  and  their  preparation  easy.  A  nick 
so  often  met  with,  in  this  case  crowded  with  a  keen  knife,  to  raise  the  surface, 
with  vacuoles.  sharp  pointed  forceps  to  strip  it  off,  and  a 

In  Fig.  24,  the  hair  of  Cerasfium  viscosum  Mitcheirs  compressorium,  are  all  the  tools 
is  shown.  It  is  the  usual  cellular  filament,  needed.  The  compressorium,  in  this  con- 
hut  with  the  unusual  adjunct  of  a  papilla  nection,  will  be  found  a  useful  little  piece 
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of  apparatus.  Would  not  their  study  make 
pleasant  work  for  those  ladies  who  belong 
to  the  "  Can't  get-away  Club/*  and  who  are 
beginning  to  discover  the  charms  of  the 
microscope  ?  Jean  Paul  says,  "  these 
microscopic  recreations  are  more  lasting 
than  all  costly  watering-place  recreations." 
And  much  easier  of  access. 

But  cui  bono?  I  once  heard  a  public 
sx>eaker  say,  that  some  people  are  so  utili- 
tarian that  they  wotdd  break  the  wood  of 
the  True  Cross  to  kindle  their  kitchen  fire, 
and  blast  the  rocks  of  Calvary  to  macadam- 
ize the  road  to  their  pig-pen!  Is  it  neces- 
sary to  find  an  excuse  for  the  existence  of 
these  vegetable  appendages  ?  Some  years 
ago  Utility  could  only  guess.  Of  a  few,  at 
least,  the  use  is  now  known.  The  stellate 
bodies  within  the  utricles  of  Utricuiaria,  ab- 
sorb the  animal  infusion  which  bathes  them; 
the  glands  of  Drosera  secrete  a  substance ! 
that  digests  the  living  prey  they  capture;  and 
Darwin,  in  his  book  on  the  *'  Insectivorous 
Plants,'*  says:  ''The  glandular  hairs  of 
ordinary  plants  have  generally  been  con- 
sidered by  physiologists  to  serve  only  as 
secreting  or  excreting  organs,  but  we  now 
know  that  they  have  the  power,  at  least  in 
some  cases,  of  absorbing  both  a  solution 
and  the  vapor  of  ammonia.  Ab  rain-water 
contains  a  small  percentage  of  ammonia, 
and  the  atmosphere  a  minute  quantity  of 
the  carbonate,  this  power  can  hardly  fail 
to  be  beneficial.  Nor  can  the  benefit  be 
quite  so  insignificant  as  it  might  at  first  be 
thought,  for  a  moderately  fine  plant  of 
Primtda  sinensis  bears  the  astonishing 
number  of  two  millions  and  a  half  of  glandu- 
lar hairs,  all  of  which  are  able  to  absorb 
ammonia  brought  to  them  by  the  rain.  It 
is,  moreover,  probable  that  some  of  the 
above  named  plants  obtain  animal  matter 
from  the  insects  which  are  occasionally  en- 
tangled by  the  viscid  secretion. 
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From  corolla-tube  of  Silemg  sUBaim. 

Bristles  from  Echivm  vulgare. 

Gland  from  Ptntkorum  sedoidgg. 

Bristle  from  Daucms  carota. 

Hair  from  SoUdagv  rigantea. 

Ti]>  of  gland  from  Neieta  GUchnmm. 

Hair  from  petiole  of  N.  GUchoma. 

Gland  from  petiole  of  Datum 

Gland  from  leaf  of  Lettcanthrmum  vuigart. 

Hook  from  Dtsmodium  acuminatum. 

From  skin  of  peach. 

Obnd  from  Bruntlla  vulgaris. 

Gland  from  Phytolacca  t^andm. 

Hair  from  calyx  of  Hibiscus  Motcktmics. 

Gland  from  same. 

Hair  from  Cereastium  viscfisum. 

Gland  fTom  Leamurus  CanHaca. 

1  ip  of  large  gland  from  same. 

Hair  (roin  the  surface  of  the  same. 

Gland  from  l^emama  Navtboracauis. 


Trenton.  N.  J. 


A  C.  S. 


EXPLANATION  OF  PLATE. 

Fig.    I.  Prickle  from  leaf  of  Dtutniat  with  cells  of  pftren- 
chyme  attached.  ^ 
Fig.    3.  Same  in  transverae  section. 
Fig.    3-7.  Hairs  and  glands  of  Pawlowma  im^eriali*. 
Fig.    8.  Gland  from  petiole  of  Eupatorium  ^ffoluUum. 


Abnormal  Entozoa  in  Han.* 

BT   BEV.    SAMUEL  IiOCKWOOD,    PH.D. 

OUTSIDE  or  inside,  the  Parasite  is 
eveiywhere.  Nothing  that  hath  life 
is  exempt  from  invasion  by  these  disturbers 
of  health,  and  happiness.  Almost  like 
infinitesimal  germs,  their  eggs  conrse 
through  the  air  we  breathe,  swim  in  the 
water  we  drink,  enter  the  ground  or  settle 
upon  the  plants  we  till,  and  infest  the  food 
we  eat.  And  sometimes  these  unwelcome 
guests  are  insidiously  introduced  to  us  bj 
the  animals  we  pet,  or  domesticate.  Indeed 
the  lower  animals  have  a  hard  time  from 
these  tormenting  pests.  I  remember  find- 
ing Mr.  B.  Waterhouse  Hawkins  in  his 
laboratory  at  Central  Park,  dissecting  a  seal 
which  had  died  in  the  Menagerie  there. 
On  opening  the  stomach,  he  let  off  some 
mild  anathemas  against  the  school  children, 
who,  he  said,  had  killed  the  animal.  He 
displayed  to  us  about  a  pint  of  pebbles, 
buttons,  slate  pencils,  and  such  like  xm^- 
gesta,  which  lay  in  the  animal's  stomach 
This,  to  say  the  least  about  it,  had  a  very 
abnormal  look.  But  let  us  see  !  Perhaps  it 
was  the  best  the  animal  could  do  in  the 
direction  of  a  natural  appetency.  Accord- 
ing to  Mr.  Elliott,  who  is  authority  on  the 
Pinnipedes,  the  fur  seals  in  their  ovn 
habitats  aU  swallow  stones,  and  in  every 
one's  stomach,  varying  in  size  from  that  of 
a  walnut,  to  that  of  one*s  fist,  a  snarl,  or 
ball  of  Nematode  entozoa  is  found.  The 
larger  seals,   or  sea  lions,  swallow  stones 

*  Bead  before  the  New  Jersey  State  Ifioroscopi- 
cal  Society.  Nov.  22,  1880. 
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which  weigh  from  one  to  two  and  even 
three  pounds  each;  and  in  one  stomach,  he 
foand  ten  pounds  of  these  botddersi  Their 
use,  he  thinks,  is  '*  to  grind  up  these  inter- 
nal pests."  It  may  be  that  their  move- 
ments  in  the  stomach,  sometimes  dislodge 
the  parasite  when  sucking  at  its  walls,  thus 
affording  a  similar  temporaiy  relief  to  that 
afforded  by  a  good  ''scratcliing"  to  the 
victim  of  Sarcoptes  hoininis. 

We  may  readily  distinguish  in  man  the 
adventitious  from  the  indigenous  enfcozoa. 
The  latter  are  by  scientific  consent  known 
as  Helminths,  and  the  former,  although 
not  with  strict  correctness,  have  been  called 
Pseudelminths,  since,  generally  they  are 
grabs,  and  not  worms.  Moreover,  among 
the  true  helminths,  or  entozoan  annelids, 
we  find  more  or  less  of  the  phenomena  of 
parthenogenesis.  Before  its  life  oirole  is 
aocomplished,  it  has  had  several  animal 
hosts,  in  each  of  whom  it  maintained  a  dis- 
tinctive form,  and  mode  of  existence.  The 
grabs,  or  pseudelminths,  are  really  larvae 
of  insects,  whose  changes  axe  known  as 
metamorphoses;  and  liowever  great  these 
changes  may  be,  the  beginning-form,  the 
larva,  or  grub,  is  never  wholly  lost — for 
even  in  the  imago  state,  the  butterfly  is 
really  a  winged  caterpillar,  and  the  true 
flj  a  grub  or  maggot,  with  wings. 

Gobbold  cites,  but  with  evident  distrust, 
the  astonishing  tables  compiled  by  Bev. 
J.  F.  Hope,  in  which  from  the  Helmintho- 
logical  records  of  nearly  all  Europe,  and 
Great  Britain,  he  instances  not  less  than 
^  genera  of  insects,  whose  larvss  have  been 
entertained  in  the  stomach  of  man.  Strange 
to  say,  the  greater  number  are  coleoptera, 
whereas  in  America  I  am  not  able  to  find 
one  good  case  of  a  beetle  entozoan  ;  for  we 
are  not  here  considering  epizoa,  nor  those 
parasites,  which  from  without  penetrate  the 
skin;  but  those  only  which  enter  their  host 
by  the  mucous  or  alimentary  canal.  I 
may  be  allowed  to  notice  here  a  very  re- 
markable case,  cited  by  Westwood,  the 
entomologist,  and  Cobbold,  the  helmin- 
thologist,  from  Dr.  Pickell's  account  in 
**  Transactions  of  the  Association  of  Fel- 


lows, and  Scientists  of  the  King  and 
Queen's  College  of  Physicians  in  Ireland. " 
A  certain  Mary  Biordan,  passed  per  anum, 
1,206  larvee,  one  pupa,  and  one  imago  of 
the  grave-yard  beetle,  Blaps  mortisaga. 
She  had  from  a  superstitious  motive  been 
in  the  habit  of  drinking  daily  water 
into  which  she  had  mingled  clay  ob- 
tained from  the  graves  of  two  priests.  This 
subject  also  passed  lai'ge  numbers  of  the 
common  round  worm,  Asocaris  lumbricoides, 
and  the  not  so  common  A,  mt/siax,  indi- 
genous to  the  stomach  of  the  cat 

I  am  disposed  to  believe  that  quite  often 
the  larvsd  of  the  diptera,  or  flies,  occupy  the 
human  stomach  unknown,  the  suflerer  at- 
tributing his  distress  to  some  other  cause. 

Packard  ciies  the  Proceedings  of  the 
Academy  of  Natural  Sciences  of  Philadel- 
phia, for  1859,  in  which  Dr.  Leidy  men- 
tions the  case  of  a  physician  who  submitted 
to  him  a  number  of  larvss  which  had  been 
vomited  by  a  child.  He  thought  they  were 
the  maggots  of  the  blue-bottle  fly,  Musca 
vomUoi'icu  Another  instance  was  also  men- 
tioned. The  sufferer  in  this  case  was  a 
physician  who  detected  a  number  of  grubs 
in  his  discharges,  when  suffering  all  the 
symptoms  of  severe  cholera  morbus.  These 
Leidy  pronounced  as  larvee  of  a  species  of 
Anthomyia,  which  it  seems  he  had  already 
observed  in  a  patient  who  had  suffered  in 
like  manner.  Murray  in  his  late  hand  book, 
avers  his  opinion  that  the  cheese  mite, 
flour  mite,  and  milk  mite,  also  the  dysen- 
tery mite  of '  Linn^,  are  all  one  species. 
This  last  mite  gave  the  dysentery  to  Boland, 
a  student  of  Linnd,  who  named  it  Acarus 
dysenlerux.  It  must  be  noted  here  that  the 
mites  are  in  Packard's  classification,  de- 
graded, or  perhaps,  undeveloped  diptera 
or  wingless  flies.  The  urinals  of  Pans  are 
much  frequented  by  the  larvss  of  Teicho* 
myzafusca;  and,  disgusting  though  it  be, 
the  maggots  of  this  fly  were  evacuated 
by  a  woman,  who  had  suffered  much  from 
their  presence. 

But  we  must  come  home  to  some  facts 
which  prompted  the  preparation  of  this 
paper.    Last  July,  a  young  man,  a  teacher, 
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bronght  me  a  number  of  larvse,  vhioh  Le 
said,  lie  had  passed  at  stool.  His  appear- 
ance indicated  great  physical  distress.  His 
face  looked  haggard,  his  eyes  dull  and 
\nld.  His  sight  was  affected,  and  his 
memory  impaired.  He  complained  of 
severe  gripes  in  the  bowels,  like  colic, 
and  occasionally  a  sense  of  distress  which 
he  could  not  describe — a  sort  of  feeling 
that  he  was  going  to  choke,  as  it  seem^ 
that  '*the  worms  were  crawling  up  his 
throat."  The  ''worms,*'  in  question,  he 
had  passed  tlie  day  before;  and  he  thought 
tliat  in  two  weeks  he  had  discharged 
200  of  them.  He  said  he  thought  '<  they 
kept  quieter  in  his  stomach,  when  he  ate 
plenty  of  meai"  He  directed  my  atten- 
tion to  the  fact  that  there  were  two  kinds 
of ''worms,"  one  white,  and  smooth,  and 
round;  and  the  other  flatiish,  and  brown, 
and  haii'y.  He  fui*ther  informed  me  that 
he  took  his  dinner  daily  to  school  in  a  tin- 
pail.  Hence,  we  see,  that  he  dined  on 
cold  food,  which  was  in  large  part  cooked 
on  the  previous  day.  I  have  the  specimens 
here,  and  we  will  look  at  them  with  the 
microscope.  It  will  be  seen  that  they  are 
headless  and  footless  larvie,  they  are  genuine 
fly  maggots.  I  have  given  some  study  to 
them,  and  must  pronounce  the  "round 
white  ones,"  the  grubs  of  the  meat  fly, 
Sarooplioga  cartutria,  whose  life  history  is 
given  in  my  paper  in  American  Naturalist^ 
vol.  vii.  Unlike  the  true  blow-fly,  which 
lays  eggs,  our  meat-fly  deposits  the  grubs 
already  bom.  These  tiny  objects  insinu- 
ate themselves  into  the  creases  or  folds  of 
the  meat,  and  so  for  a  little  while  are  quite 
concealed.  They  take  gratefully  to  cooked 
meat,  and  devour  it  with  astonishing  vo- 
racity. How  easily  could  these  be  swal- 
lowed unperceived  by  a  careless  eater, 
especially  if  the  taint  of  the  meat  had  not 
progressed  sufficiently  to  affect  the  taste 
and  smell. 

The  brown,  hairy,  flat  grubs  belong  to 
the  group  Anihomyia^  or  flower-flies.  It 
is  notable,  however,  that  though  the  resem- 
blance of  some  species  of  these  flies  to  each 
other  is  very  dose,  the  maggots  whence  these 


resembling  species  come,  are  widely  dif- 
ferent Borne  are  round  and  smooth,  others 
flat,  and  hairy.  Hence  authors  divide  this 
genus,  making  two,  which  they  call  Antho- 
myiOy  the  flower-flies,  and  Homahmyia  the 
flat-flies.  They  are  bright,  gay,  diptei-a, 
seen  in  a  hot  summer  day,  hovering  over 
flowers,  and  occasionally  dipping  into  their 
nectar  cups.  Despite  their  beauty,  however, 
they  are  all  "  bad  cattle. "  They  dejHwit  their 
eggs  on  the  esculent  roots  of  our  gardens; 
also  on  human  ordure;  and  notably  on 
decaying  vegetables.  The  speciee  before 
us,  I  take  to  be  u4.  onntcu/orig.  A  look 
at  this  grub  is  suggestive  of  great  tor- 
ment when  it  becomes  an  occupant  of  the 
human  alimentary  canaL  The  smooth 
round  maggots  have  spiracles,  or  breathing 
holes  along  each  side.  But  as  our  species 
revels  in  the  soft  animal  ordure,  and  the 
juices  of  vegetable  decay,  it  is  furnished 
with  a  strange  contrivance — starting  from 
where  each  spiiucle  would  be,  is  a  stout 
hair,  with  sprangling  bipectinationa  These 
are  branchial  processes.  Functionally,  the? 
are  like  the  gills  of  a  fish;  (Walsh,)  for  with 
these  they  extract  the  air  from  the  juices  in 
which  they  wallow.  It  has  plenty  of  other 
single  hairs,  which  are  stifE^  and  sharp- 
pointed.  Thus  constituted,  when  found 
where  these  were,  we  may  regard  them  as 
intestinal  porcupines. 

But  how  came  these  unwelcome,  and 
really  abnoimal  guests,  to  gain  an  entrance? 
It  was  not  unlike  that  Trojan  horse  busi- 
ness. My  young  friend  had  been  eating 
cold  cabbage.  The  Sarcophaga  chose  the 
meat,  and  the  Anthomyiathe  cabbage;  both 
being  perhaps  in  that  hot  weather,  a  httle 
over-seasoned  by  time. 

The  larvsB  were  brought  to  me  dead 
and  shrunken  from  being  dried  up.  It 
is  to  be  regretted  that  with  such  ample  op- 
portunity, none  were  furnished  me  alive, 
so  that  I  might  breed  the  imago.  Here 
I  would  cite  from  a  note  in  the  American 
Naturalist,  June,  1875.  Says  Mr.  JuddrPr. 
Martin  of  Maysville,  Ky.,  was  called  to  see 
a  boy  aged  14,  who  was  seized  with  violent 
spasms.     A  purgative  caused  the  lad  to 
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pass  at  one  stool  fifty  maggots.  This  was 
Jnne  5th.  These  were  put  into  moist  earth, 
and  on  the  ITtli,  the  perfect  flies  appeared. 
Thej  were  submitted  to  Baron  Osten 
Sacken,  the  dipterologist,  who  pronounced 
them  Atiihomyia  (Homalomyia)  scaktris. 

Among  the  Helminths  is  the  section, 
Nemaldmirdhs.  This  is  divided  by  Pack- 
ard into  two  groups,  the  NeTnatodeSf  con* 
taining  Strongylus^  the  round  worms,  and 
Ascaris,  the  pin-worms,  both  which  are 
normal  entozoa,  to  the  human  subject.  The 
next  group  is  the  Oordiaoea,  which  has  two 
genera,  Gordius  the  Hair  snake,  vulgarly 
called,  and  Mermis,  the  thread  worm. 
These  are  true  helmintlis.  I  have  never 
heard  of  their  being  guests  in  the  human 
snhject;  and  yet,  as  adventitious  entozoa, 
it  seems  to  me  they  must  occur.  Their 
eggs  appear  to  be  so  disposed  of  that  they 
find  their  way  into  insects,  terrestrial  and 
aquatic. 

The  following  incident  may  prove  in- 
terec)ting  and  instructive. 

Many  years  ago,  I  was  very  successful  in 
breeding  the  New  York  Stickleback  in  con- 
finement My  experiments  were  with  the 
marine,  two-spined  variety,  Gasterosteus 
2{oveboraoensis.  I  tried  hard,  but  in  vain, 
to  breed  in  like  manner,  the  fresh  water 
species,  the  tiny  ten-spined,  Pygcmtem 
oocidentaUs,  At  last  I  got,  as  I  supposed,  a 
fine  female  full  of  eggs.  How  I  watched 
her  day  by  day,  and  saw  t^e  abdomen 
steadily  distending,  but  not  the  least  pre- 
paration in  the  line  of  providing  for  an  in- 
crease of  family — for  these  little  fishes 
are  most  ingenioiis  nest  builders.  The 
affair  puzzled  me  a  good  deal.  At  last  it 
died.  I  opened  the  tiny  thing,  and  found 
a  hair  worm,  in  a  hard  knot,  which,  when 
uncoiled  measured  nearly  six  inches. 

Some  years  a^o,  Dr.  Leidy  had  sub- 
mitted to  him  a  white  thread  worm,  which  he 
ptonounced  a  Mermis,  and,  strange  to  say, 
it  was  taken  out  of  the  core  of  an  apple, 
which  a  perton  was  eating.  In  1876,  a 
yonng  man  Aent  me  a  white  thread  worm, 
\rhich  ^e  h^t  found  in  the  core  of  an  apple 
which  he  Vas  eating.     Having  mislaid  the 


specimen,  I  speak  from  memory,  and  think  it 
was  over  four  inches  long.  To  my  surprise,  I 
recognized  MermiSf  and  believe  it  to  be  1£ 
albicans.  I  learn  also  that  our  fellow  mem^ 
ber.  Dr.  Williamson,  last  summer,  had  a 
case  submitted  to  him,  of  two  of  these 
worms  in  one  apple  core,  their  length  each 
being  some  three  inches,  for  no  measure- 
ment was  made.  These  phenomena  are 
extremely  puzzling,  and  must  be  i*egarded 
as  veiy  anomalous. 

I  have  here  several  inches  of  tape-worm. 
It  is  without  doubt  a  Tcenia  solium  as  all 
the  characteristic  parts  are  represented. 
The  long,  so-called  neck,  and  the  head, 
with  not  less  than  50  joints,  or  proglottides, 
of  the  so-called  body.  It  was  taken  from  a 
well,  piized  for  its  clear  cold  water.  The 
man  was  pumping  a  pail  of  water  for  the 
horse,  and  observed  it  in  the  water.  I  have 
made  inquiry,  and  cannot  find  any  way  for 
this  to  have  got  into  the  well.  There  is, 
however,  a  large  tree,  which  overhangs  the 
well,  and  which  is  often  visited  by  birds. 
True,  this  is  not  the  kind  of  Tsenia  indi- 
genous to  birds;  but  as  we  have  shown  that 
non-indigenous  entozoa  do  occasionally  oc- 
cur, it  seems  to  me  both  possible  and  prob- 
able, that  a  bird  dropped  it  in  the  well. 

I  am  aware  that  this  subject  is  to  most 
minds  simply  repulsive;  but  would  not  a 
little  knowledge  of  these  matters  be  very 
wholesome,  as  it  might  in  many  instances 
save  from  becoming  the  unwilling  host  of 
very  dangerous  guests. 


NOTES. 


With  no  opportunity  to  consult  manuscript 
which  is  witn  the  printers,  certain  questions 
seem  to  reqnire  a  few  notes. 

1.  It  has  been  asked  with  an  air  which  seemed 
to  imply  impossibility:  "How  could  a  Memiis 
get  into  an  apple?"  We  think  it  was  in  like  man- 
ner with  the  Codlinflr-moth.  Ckurpocapsa  porno- 
neUa,  The  mother  moth  lays  an  efgg  on  the  blos- 
som end  of  the  fruit.  This  hatches,  and  the  tiny 
larva  enters  the  tender  fruit,  while  it  is  little 
more  than  the  ovule  of  the  flower.  But  later  in 
the  year  these  larvse  flnish  their  changes,  and 
themselves  become  parent  moths.  These  de- 
posit their  eggs  on  the  blossom  end  of  the  now 
much  advanoed  fruit  These  second  brood  larviB 
penetrate  to  the  core,  and  if  cauffht  by  very  cold 
weather,  may  hibernate  there.  Now  the  helminths 
when  leaving  the  egg  staee.  have  extraordinary 
borinsr  power.  Suppose,  then,  one  at  this  staflre 
to  be  accidentally  deposited  on  a  growing  apple, 
by  an  infested  insect  The  rest  we  think,  might 
be  easy.   But  this  does  Imply  a  sioffular  change 
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of  h&blt.  Tet  puch  anomftlles  do  tuxur.  We  And 
even  the  CodllnK-moth  doinK  a  BCransre  Chins. 
Dr.  Schlmeraven  that  on  ■teieral  oocaaioDB.  C. 
pomoneUa  lovadad  his  llbiiiry,  even  eatlns 
throuph  the  leaves  of  the  books,  to  make  bur- 
rows In  which  to  pupate  and  upend  the  winter, 
and  be  cautions  asainst  BtodiiK  apples  near  a 


port  uid  on  the  right  side,  is  tdtn&ted  m 
organ,  tortuonsat  its  basis,  wliich continues 
LorizoDtallf  And  on  tlie  same  side,  then 
riseM  aloof  and  becomes  thinner  and  thinner, 
till  it  loaee  itself  in  proximity  to  the  semi- 
lunar body. 


denied  by  no  n.^,.^ 

Is  that  the  ova  were  hatched  id  the  ovldi 

retained  there  too  long,  the  Insert  Iallii-_, 

a  proper  nidus  in  time.  We  thick  the  lollo wins 
Uiree  (acts  oppose  the  allettatlon.  (a)  We  hnve 
— ^ — J  .1 .J  , — ^^  jjj  ipij^  rep(,Be_  und 


oat^ured  I  be  gnvld  inseots 


Baueomd 


ilvlni:  IrtniB  troi 


?1?eS 


(b)  The 

. with   Uto 

Lepldoptera.  both 
1  in    —■ ' 


WUl.  when  under  dlBtraji — 

essB.  and  then  deposit  thnn _.,  

plaoBB,  but  never,  no  for  as  I  otn  leam,  do  they 
evict  the  livlne  larvu. 

S.  The  alluBloo  to  the  abeenoe  ot  paitheno- 
Itenesis  in  the  untoldlng  or  an  iDseot  may  t>e 
mistaken  by  the  reader.  Even  In  BioloKr  wn 
are  Bometlmes  met  by  phenomena  which  wwra 
Irreduiar    and    exceptional.      Part  hen  ope  nefiis 

Siroper.  Mn  onl<;  be  looked  tor  very  deep  down  in 
he  B^e.  We  find  it  In  the  bemiplnroufl  plant- 
lioe.  the  Aphides.  And  Bomethlns  nl  that  sort  bu 
been  ol»erved  even  amons  the  Hymenopjera: 
and  recently  a  Rlmllar  raFtlfl  claimed  lor  a  Cole- 
oplera.  Btill,  it  may  be  a<>serted,  that  the  phe- 
nomena cilPd  are  Isolaled,  and  in  every  way 
aberrant.  They  are  oH  the  normal  llle-liue.  and 
areas  It  were,  certain  popplnns  out  oC  diCrerentia- 
UonB  backward.  B.  L. 

Freehold.  N.  J.,  Nov.  ar.  ib§o. 


Observations  on  a  New  Tailless  Cer- 
caria  (0.  incitHdaia)  from  the  Liver 
or  the  Esculent  Frog. 


IN  1874  I  fonnd  in  the  Uver  of  a  large 
esculent  frog  a  whit«-;ellowiHl)  xplieri 
cftl  nodule,  eqnal  in  aize  to  a  hemp  si.'ed. 
Having  opened  it,  a  little  whit«-;el]owiBh 
worm  came  forth,  which  was  endowed  with 
Teiy  brisk  contracting  and  stretching  u 
ments. 

On  examining  it  with  tlie  microscope,  it 
was  seen  to  be  a  not  fnlly-developpd  dis- 
toma  (tailless  Cercaria),  the  deRcription  and 
drawing;  of  which  I  here  subjoin.  It  has  an 
approximative  shape  to  Siebold  and  Bil- 
harz's  distonia  Heterophies,  a  maximal 
length  of  3'496  mm.,  and  a  maximal  breadth 
of  1-596.  Two  Buckei-a,  one  anterior, 
other  ventral.  The  ti'ansversal  diameter  of 
thesnperior  sncker  is  0'401.  the  longitud- 
inal 0352;  the  longitudinal  diameter  ot  the 
opening  0'16S,  the  ti-ansversal  oneO'152. 
The  venti-al  sncker,  too,  has  an  ovular 
shape,  witba  longitudinal  diameter  of  0'500 
mm.,  the  transversal  one  of  0'448;  the  trans- 
versal diameter  of  the  opening  0'260.  and 
the    longitudinal  0188.     For   iXn   inferior 


ciauAau  iKctB'iin^TA.  Ptrr. 

Between  the  two  suckers  is  found  a  ,rel- 
low  body  of  a  peculiar  form,  probably  rep- 
resenting a  verf  large,  strong,  and  mnscnlsr 
pharynx.  It  nae  the  transvental  diameter 
of  0'2T2  mm.,  the  minimal  longitudinal  one 
0160.  the  maximal  0184. 

Latei-ally.  on  the  right  of,  and  above  Ibe 
ventral  suckev,  is  perceived  a  BemilaDsr 
body,  transverselj  placed  like  a  glsod. 
formed  with  a  membrane  and  some  cell){ 
contained  in  it,  Tliis  semilunar  body  bae 
a  total  breadth  of  0216  mm.,  a  lengUi 
(starting  fi'om  the  tangent  of  the  anterior 
point  of  the  superior  curvature  to  the  tan- 
gent of  the  posterior  edge  of  the  sweiliutr'j 
of  0114.  The  internal  swelling  has  Uie 
transveisal  diameter  of  0108  the  internal 
one  of  0-080. 

On  both  sides  laterally  to  the  venttsl 
sucker,  issues  an  apparently  globular  tnU. 
■'    ■       ■      '      ■      •        -  y^  ^th  its 

itMl  part  of 
tue  animal.  The  left  ventral  lateral  tube 
is  long,  0'820mm.:it  presents  nearlyatttie 
)>eginntng  a  swelliog  measuring  O'lSB;  sfler 
the  swelling  it  gets  a  diameter  of  0-096,  soil 
ends  in  au  obtuse  point.  The  right  venlnJ 
lateral  tube  is  long,  1-200;  it  b  destitote  of 
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a  prominent  swelling,  and  lias  a  maximal 
bigness  of  0*120.  These  tubes  consist  of 
elements  analogous  to  those  of  the  al)ove 
mentioned  semilunar  body;  they  have,  how- 
ever, a  darker-yellowish  color,  and  likely 
represent  the  beginning  of  the  two  branches 
of  the  digesting  tube. 

In  the  anterior  ventral  region,  behind 
the  sucker  and  somewhat  on  the  left,  are 
visible  two  spheroidal  bodies,  formed  by 
a  capsule  and  some  cellular  contents.  The 
capsule  is  of  a  connective  nature,  studded 
vith  a  great  many  little  round  neuclei, 
brightly  reflecting  the  light,  and  of  the 
diameter  of  1 — ^2  micromillimetres,  i.e.,  1  to  2 
thousandths  of  a  millimetra.  The  contents 
are  foi-med  by  round  cells  with  a  finely- 
granular  protoplasma,  with  a  nucleus  and 
some  nucleola. 

These  two  spheroidal  bodies  very  prob- 
ably represent  the  testicles.  Of  these,  that 
irhich  lies  below  and  more  on  the  left,  is 
the  larger,  and  has  a  transversal  diameter 
of  0-208  mm.,  the  longitudinal  of  0102;  the 
right  one,  on  the  contrary,  placed  almost 
in  the  middle  line,  measures  transversely 
0192,  longitudinally  0160. 

Now,  it  is  very  difficult  to  detect  what 
species  of  distoma  this  Gercaria  belongs  to, 
and  I  never  met  with  any  others  to  try  ex- 
periments for  the  purpose.  Should,  per- 
haps, this  larva  have  fully  developed  itself 
in  some  animal  species  feeding  on  frogs  ? 
It  is  highly  probable. 

Note  by  Dr.  Cnbbold. — ^This  little  trema- 
tode,  of  which  Professor  Perroncito,  has 
already  given  some  account  in  the  Armali 
deUa  H.  Accad,  cTAgriooU.  di  Torino,  forci- 
bly reminds  one  of  the  Distoma  ItUeum  of 
the  common  water-snail  (Paludina  vivi- 
para);  and,  but  for  the  circumstances  that 
Dr.  Pagenstecher  failed  to  rear  sexually 
mature  flukes  in  frogs  fed  with  the  pupal 
flukes  from  the  snails,  I  should  have  been 
inclined  to  suspect  some  genetic  relation. 
Comparing  Pagenstecher's  and  PeiToncito's 
figures  of  Cercaria  incistidata  and  Distoma 
hiieum  respectively,  the  resemblance  is  very 
striking;  and,  moreover,  the  size  of  the 
sexually  immature  fluke  from  the  water-snail 
only  about  one  fourth  of  the  worm  from 
the  frog.  Obviously,  also.  Perroncito's 
pupal  trematode,  though  only  caUed  a 
tailless  Cercaria,  is  structurally  somewhat 
more  highly  differentiated  than  the  so- 
called  Disioma  luteum  of  the  snail.  It  might 
be  worth  while  to  compare  Perroncito's 
Cercaria  with  the  larval  Distoma  squamula, 
which  resides  in  capsules  in  the  muscles 
and  beneath  the  skin  of  the  common  frog 
(Rana  temporaria).  If  these  forms  be  iden- 
tical, then,  I  suppose,    that  the  sexually 


mature  worm  resides  in  the  intestine  of  the 
polecat  On  this  subject  Zeller's  paper  in 
Hiebold  and  K6Iliker*s  Zeitschri/t  (Bd.  xvii) 
should  be  consulted. — T.  S.  C. 


•  •  • 


The  V  Diaphragm  for  High  Angles. 

BT  GEO.  E.  BIACKHAM,  aC.D.,  F.B.M.& 

I N  response  to  requests  for  further  ex- 
^  planations  in  reference  to  Smith's 
V-shaped  diaphragm,  let  me  refer  to  page  44 
of  this  Journal  for  February,  1880,  and  add 
to  the  description  which  I  have  there  given. 

The  name,  V-shaped,  is  not  very  well 
chosen,  as  the  diaphragm  itself  is  not 
V-shaped,  but  only  forms  one  side  of  the  V, 
the  under  side  of  the  stage  forming  the 
other. 

The  stage  of  my  microscope  has  two 
screws  on  the  under  side,  to  which  certain 
sub-stage  appai'atus  can  be  attached  by  a 
sort  of  bayonet  catch  arrangement  These 
screws  I  utilize  to  attach  my  V-shaped 
diaphragm,  which  is  simply  a  piece  of 
ferrotype  plate  slipped  in  between  the 
screws  and  held  in  place  by  the  projection 
of  their  heads. 

Of  course,  if  the  ferrotype  plate  is  flat, 
it  simply  closes  the  weU  hole  in  the  stage, 
and  is  thus  often  very  useful  when  viewing 
opaque  objects  illuminated  from  above,  but 
if  one  side  of  the  plate  is  bent  down,  it 
leaves  a  wedge-shaped  space  between  the 
plate  and  the  under  side  of  the  stage,  the 
apex  of  the  wedge  being  toward  the  centre, 
and  the  base  toward  the  outer  edge  of  the 
stage.  It  is  evident  that  if  the  mirror  be 
placed  on  the  same  side  as  the  base  of  this 
wedge-shaped  space,  I  can,  upon  swinging  it 
out  to  a  proper  obliquity,  send  a  beam  of 
light  in  upon  the  object,  and  that  no  light 
less  oblique  can  reach  the  object  from  be- 
low. As  the  ferrotype  plate  is  perfectly 
pliable,  it  can  be  bent  to  any  desired  angle, 
and  thus  light  of  any  desired  degree  of 
obliquity  (that  the  stage  will  admit,)  can  be 
obtained,  quite  free  from  any  light  of  less 
obliquity. 

With  wide  angled  lenses  this  has  a  re- 
markable effect  in  increasing  the  sharpness 
of  resolution  of  fine  lined  objects. 
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With  dry  lenseB  of  lesser  angles  this  the  value  of  the  attachment  vill  also  vary 
arrangement  can  be  utilized  to  produce  inveraelj  as  the  thickness  of  the  stage, 
yery  fine  dark  field  effects,  the  diaphragm,  'With  a  reasonably  thin  stage,  the  eonTen- 


in  this  case,  being  bent  down  nearly  to  the 
limit  of  the  semi-aperture  of  the  lens  in 
use. 


a 


Fi«.  1  shows  the  tinder  side  of  the  Btsice.  ▲  b  c 
beiufir  its  onter  edfce.  d  and  b  are  screws  placed 
on  each  side  of  the  well,  and  not  fully  screwed 
home. 


Ac 


Fiff.a. 

Fig.  2  Ifl  a  vertical  section  of  the  sta^e  on  the 
line  a  h  Fie.  l.  K  is  the  ferrotype  plate  forminfir 
the  so-called  V  diaphra^rm.  and  the  other  flcrures 
oorrespond  to  the  same  parts  In  Fisr.  i. 


.B 


H 


Fig.  3. 

Fig  3  iH  a  vertical  section  on  line  c  d  Fig.  1. 
The  ferrotype  plate  Is  shown  bent  at  K.  K  l  form- 
ing the  diaphragm.  Mia  the  mirror,  which  for 
want  of  room  has  been  shown  too  close  to  the  ob- 
ject. 

The  •  three  diagrams  sent  herewith  will, 
I  trust,  make  it  plain  how  I  attach  and  use 
the  V^haped  diaphragm  with  my  stand. 
The  mode  of  attachment  will,  of  course, 
vary  with  the  construction  of  the  stage  and 


ience  and  value  of  the  arrangement  will  well 
repay  the  cost  of  having  a  couple  of  screws 
set  in  the  under  side  of  stage.  The  diaphragm 
itself  need  not  cost  anything,  any  photo- 
grapher will  give  away  a  piece  of  ferrotype 
plate  large  enough  for  the  purpose,  esj 
three  inches  square,  or  even  if  disposed  to 
do  business  '*  for  revenue  only,"  will  hardlj 

charge  more  than  ten  cents  for  it  at  most. 
Dunkirk.  Nov.  27.  1880l 


On  the  Absolute  Invisibility  of  Mole- 
cules and  Atoms.* 

BT  FBOF.   A.   E.   DOLBEAB. 

SO  much  attention  has  lately  been  given 
to  the  microscope,  and  its  efficiency 
has  so  much  been  increased,  as  to  hare 
raised  the  hope  in  some  persons  that  the 
ultimate  molecules  and  atoms  of  bodies 
might  yet  be  subject  to  the  scrutiny  of  ob- 
servers as  such  minute  bodies  as  monads  ate 
now. 

It  is  a  pertinent  inquiry,  then,  as  to  the 
increase  in  power  needed,  and  also,  the 
physical  conditions  in  which  molecules 
exist.  First,  as  to  the  siae  of  atoms.  De- 
terminations of  the  size  of  some  atoms  have 
been  made  by  several  eminent  physicists. 
The  basis  here  employed  will  be  that  of 
Maxwell,  who  gives  five  ten-millionths  of 
a  millimetre  as  the  diameter  of  an  atom 
of  hydrogen.  Now,  under  ordinary  con- 
ditions, two  or  more  atoms  are  combined  to 
form  a  more  or  less  compound  molecule, 
and  these  are  of  all  degrees  of  oomplexitj. 
Thus,  a  molecule  of  water  contains  thi'ee 
atoms,  a  molecule  of  alum  about  one 
hundred  atoms,  and  a  molecule  of  albumen, 
according  to  Mulder,  contains  nine  hun- 
dred. There*  are  compound  molecules 
known,  which  have  nearly  or  quite  double 
that  number  of  atoms.  When  atoms  are 
thus  combined,  it  is  fair  to  assume  that 
they  are  arranged  in  the  three  dimensions 


*  Bead  at  the  meeting  of  the  American  Aaso- 
elation  for  the  Advancement  of  Science,  at  Bos- 
ton. Auf^ust.  1880. 
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of  Bpace,  and,  therefore,  the  diameter  of  the 

molectile  will  approximately  be  as  the  oabe 

root  of  the  number  of  atoms  that  compose 

it,  so  that  a  molecule  of  alum  will  have  a 

diameter  equal  to 

4'64  1 

(y  100  =4-64), = mm. 

2,000,000     431,000 

A  molecule  containing  one  thousand  atoms 
will  have  a  diameter  equal  to 

10  1 


(  y  1000  ==  10),  = mm. 

2,000,000       200,000 

Now,  a  good  microscope  will  enable  a 
a  skilled  observer  to  identify  an  object  as 
small  as  1-4000  nun.  Beale  figures  some 
fungi  as  minute  as  that,  and  Nobert's  bands 
and  some  of  the  resolved  markings  upon 
diatoms,  that  have  been  resolved,  are  even 
finer  than  these.  If,  then,  the  efficiency 
of  the  microscope  could  be  incr^iased  as 
mnch  as  fifty  times, 

200,000 

( =  50), 

4000 

it  would  enable  an  observer  to  see  a  mole- 
cule of  albumen,  and  if  its  power  could  be 
increased  one  hundred  and  seven  times, 

431,000 

( =  107), 

4000 

one  might  see  a  molecule  of  alum.  Some 
years  ago,  Heimholtz  pointed  out  that  in- 
terference in  light  waves  would  probably 
limit  the  visibility  of  veiy  minute  objects, 
in  much  the  same  way  as  the  chromatic 
fringe  limits  the  distinctness  of  larger  ob- 
jects, as  every  one  is  acquainted  with,  but, 
admitting  that  there  would  he  no  trouble 
from  that  source,  there  are  some  other  phy- 
sical conditions  which  must  absolutely 
prevent  us  from  ever  seeing  a  molecule. 
One  of  these  is,  then,  incessant  motion, 
which  is  of  two  kinds,  external  and  internal. 
A  free  gaseous  molecule  of  hydrogen,  at 
ordinary  temperature  and  pi'essure,  moves 
in  a  free  path  with  a  length  about  one  ten- 
thousandth  of  a  millimetre,  and  with  a 
velocity  in  that  path  about  1,860,000  mm. 
per  second,  that  is,  more  than   a  mile  a 


second,  while  its  direction  is  changed 
millions  of  times  in  a  second. 

Now,  every  one  knows,  who  has  looked 
through  a  microscope,  that  movement  is 
magnified  as  much  as  the  object  moving. 
What  hope  can  one  have,  then,  for  ever  see- 
ing a  molecule  of  hydrogen,  or  any  other 
gaseous  molecule  ?  It  not  only  could  not 
be  seen,  it  oould  not  even  be  glimpsed. 
Gould  any  one  see  anything  of  any  object 
whatever,  even  to  know  that  it  had  passed 
in  the  field  of  view,  when  it  moved  across 
that  field  with  the  velocity  of  even  one 
metre  per  second  ?  And  if  not,  much  less 
when  the  velocity  was  nearly  two  thousand 
metres.  But  suppose  that  such  a  molecule 
could  be  caught  and  held  in  the  field  so 
that  it  should  have  no  free  path  !  It  still 
has  a  vibratory  motion,  constituting  what 
we  call  heat,  which  consists  in  a  rapid 
change  of  form,  and  this  occurs  on  an 
a,YeTfiQefivelhottsand  millioiis  ^milliotis  per 
second,  A  motion  that  wotdd  make  the 
space  occupied  by  the  molecule  visibly 
transparent.  Imagine  an  amoeba  to  change 
its  form  only  one  hundred  times  in  a  second, 
it  is  doubtful  whether  the  thing  could  be 
even  seen  to  be  in  the  field.  This  is  true 
of  solids  and  liquids.  Mr.  D.  N.  Hodges, 
of  Cambridge,  has  detei-mined  the  path  of 
a  molecule  of  water,  at  the  surface  of  water 
to  be  about  '0000024  mm.,  and  though  the 
path  is  still  less  in  a  solid  than  in  a 
liquid,  it  must  still  be  many  times  too  great 
for  observation. 

Again,  molecules  are  transparent.  The 
sunlight  streams  through  an  atmosphere, 
yet  is  not  perceptibly  treated  by  it,  the 
chief  heating  effects  being  near  to  the  sur- 
face of  the  eartli  where  watery  vapor  and 
impurities  exist  in  greatest  quantity.  The 
stoppage  of  light  rays  in  the  gases  is  very 
slight  indeed;  so  that  practically  the  sepa- 
rate molecules  are  transparent,  which  would 
prevent  one  from  seeing  them,  although 
their  mag^tudes  and  motions  did  not  pre- 
vent. 

There  is  one  consideration  which  might 
exist  here,  viz.,  some  molecules  possess 
the    property  of    changing  wave    lengths 
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from  a  shorter  to  a  longer  one,  this  we  call 
flnorescence;  such  a  molecule  in  the  dark 
field  of  a  microscope,  that  is  to  say  a  field  I 
in  which  the  only  rays  that  were  in  it  were 
too  short  to  excite  yision,  might  transform 
the  short  wave  into  a  longer  or  visual  wave, 
when  the  molecule  might  appear  as  a 
colored  spot  upon  a  dark  background. 
But  thia  would  only  so  appear  if  the  mole- 
cule was  quiescent.  If  it  had  the  motions 
attributed,  even  that  could  not  be  seen,  and 
it  is  hence  concluded  that  it  must  be  forever 
impossible  to  see  atoms  or  molecules. 


•  •  • 


A  Simple    Method  of  Making    Rock 

Sections. 

BT  WM.  C.  BBrrTAN. 

THE  process  of  reducing  stone  and  other 
hard  substances  to  thin  sections 
for  microscopical  examination  by  the 
methods  usually  employed  by  amateurs  is 
one  both  tedious  and  laborious,  requiring 
a  great  amount  of  patience  and  some 
ingenuity,  with  a  commonly  unsatisfac- 
tory result.  Believing  that  I  may  pos- 
sibly help  some  who  have  been  deterred 
from  this  kind  of  work  on  account  of  its 
difficulties,  I  offer  a  few  suggestions  from 
my  own  experience  in  this  direction.  I 
think  the  method  I  shall  describe,  to  be 
something  new,  and,  also,  one  that  will  be 
found  very  efficacious  with  all  substances 
not  too  hard  to  be  reduced  by  grinding  with 
emery. 

The  first  thing  required,  is  a  slab  of  plate- 
glass — 3  X  4  in.  is  a  very  convenient  size. 
This  should  be  set  in  a  block  of  wood — a 
circular  piece  of  inch  thick  pine  with  three 
screw  heads  placed  triangularly  underneath, 
will  be  found  to  give  it  great  solidity  upon 
the  table,  a  qualification  very  desirable  in 
doing  delicate  work.  Now,  upon  this 
piece  of  plate  glass,  with  emery  and  water, 
grind  one  side  of  a  glass  slip  until  it  pre- 
sents an  evenly  ground  surface.  You  now 
have  the  ground  glass  described  by  me  in 
the  number  of  this  Journal  for  June,  1880. 
Next,  take  the  stone  or  other  substance  from 
which  you  wish  to  make  a  section,  and  in 
the  same  way  grind  down  one  side  of  it 


until  you  have  a  face  that  suits  you.  Place 
a  drop  of  balsam  on  the  ground  surface  of 
the  slide,  pass  it  over  the  fiame  of  the  lamp 
until  sufficiently  hard  to  chip  when  cold, 
while  still  hot,  place  your  stone  in  poeition, 
press  down  as  close  as  possible,  being  care- 
ful not  to  enclose  air  bubbles  undemeatk 
It  is  also  important  that  the  object  be  per- 
fectly dry,  as  any  moisture  would  cause  air 
bubbles  when  placed  in  the  hot  balsam. 
This  part  of  the  process  should  be  carefuUy 
done,  for  the  object  is  now  in  its  final  rest- 
ing place,  and  is  not  again  to  be  disturbed. 
When  the  slide  is  cold,  with  alcohol,  or 
ether,  clean  away  all  the  surplus  balsam, 
return  to  the  glass  slab,  and  grind  down  the 
other  side  of  the  section,  just  as  thin  as  yon 
like,  using  the  finest  grade  of  emery  in 
finishing.  In  this  way,  sections  of  almost 
any  size  and  uniform  thickness,  can  be 
made  perfectly  free  from  breaks  and  flaws. 

After  the  slide  has  been  thoroughly 
washed  and  dried,  it  is  ready  for  the  cover 
glass.  For  this  purpose,  I  first  place  a  drop 
of  turpentine  upon  the  object,  allowing  it  to 
spread  entirely  over  it  without  esccess,  this 
expels  the  air  and  prepares  it  to  receive  the 
balsam.  Next  put  a  drop  of  balsam  on  the 
cover-glass,  and  harden  over  the  fiame  as 
before,  only  not  quite  so  hard  this  time; 
let  it  cool  a  little,  turn  it  over  and  place  the 
drop,  which  hangs  suspended,  upon  the 
centre  of  the  object,  heat  the  slide  again 
very  slowly  over  the  fiame  until  the  cover 
gradually  settles  to  its  place,  then  gentlr 
press  it  home.  When  cold,  dean  awar 
all  the  surplus  from  around  the  cover, 
wash  thoroughly  with  soap  and  water,  and 
the  slide  is  finished,  making  a  handsomer 
mounting  than  is  pospible  by  any  other 
method  known  to  me.  This  process  can- 
not be  followed  with  any  other  than  the 
ground  glass  slip.  If  the  ordinary  slip  be 
used,  the  object  must  be  transferred  from 
the  glass  upon  which  it  is  ground  to  the 
slide  upon  which  it  is  mounted,  which,  in 
very  delicate  sections,  is  most  difficult  to 
do  without  breaking.  I  should  like  to 
hear  from  those  who  give  it  a  triaL 

Detroit,  Mich.,  Deo.  2nd.  1880. 
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Vols.  II.  III.  and  IV.  with  full  marsrins  and  hand- 
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Tht  Journal  at  an  Advertifing  XediiuD. 

An  advertiser  whose  letter  can  be  examined  at 
•>urofRoe  writes  us  as  follows:  **I  have  received 
N'veral  letters  of  inguiry.  and  it  will  please  you  to 
know  that  thoucph  I  have  had  advcrtisement<4  in 
<>tbpr  journals  also,  ectry  letter  of  inquiry  refers 
to  the  American  Joubnal  of  Micboscopy.  This 
<'f*rtainly  demonstrates  the  value  of  the  journal  as 
an  advertiflinf?  medium." 

Another  very  extensive  advertiser  says:  "We 
have  advertised  in  several  other  journals,  but  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  tosrether." 


Postage  Stamps. 

TTTE  again  call  the  attention  of  our  snb- 
*  ^  scribers  to  the  fact,  that  while  we 
take  postage  stamps  of  small  denominations 
at  fall  value,  those  of  higher  denominations 
ftre  of  no  use  whatever  to  us.  We  cannot 
"ell  them,  except  at  a  very  great  loss,  and 
the  post  office  will  not  exchange  them  for 
smaller  denominations.  Therefore,  please 
do  not  send  them. 


Our  Sixth  Year,  1881. 

I  N  accordance  with  a  time-honored  cus- 
^  torn,  on  commencing  a  new  volume, 
we  place  befora  our  readers  the  present 
condition  and  future  prospects  of  the 
Ahebigan  Joubnaij  of  Micbosooft. 

As  regards  its  present  condition,  so  far 
as  the  number  of  subscribers  and  the 
kindly  feeling  which  exist  towai*ds  it,  the 
year  1880  was  altogether  the  most  suc- 
cessful year  in  the  history  of  the  enterprise. 
We  obtained  more  new  subscribers  than  in 
any  former  year,  except  the  firat,  and  large 
numbers  of  those  who  had  ceased  taking 
it  after  the  second  year,  (when  the  price 
was  raised),  have  again  entered  their  names 
on  our  books.  And  already  the  subscrip- 
tions for  1881,  are  coming  in  with  a  I'apidity 
that  we  have  never  known  before.  Even 
at  this  early  day  our  list  is  large  enough  to 
ensure  success  for  the  coming  year. 

The  pi-ospects  of  the  Journal  for  1881  ure 
more  encouraging  than  they  have  ever 
been  before.  We  have  abundant  promises 
of  valuable  articles  from  men  whom  we 
know  to  be  i-eliAble,  and  of  aid  from  those 
whose  ability  has  been  tried,  and  not  found 
wanting.  Several  of  our  subscribers  have 
promised  to  send  in  lai-ge  clubs,  and  some 
have  actually  done  so.  One  gentleman 
sends  us  four,  and  kindly  intimates  that  it 
would  be  very  easy  work  for  each  present 
subscriber  to  **go  and  do  likewise." 

We  can  assure  our  fiiends  who  wish  to 
make  the  effort  that  their  labors  will  be 
fully  appreciated,  and  we  will  endeavor  to 
render  a  quid  pro  quo  in  a  larger  and  more 
handsomely  illustrated  journal. 

Of  promises,  we  have  always  been  chary. 
We  feel  sure  that  every  volume  that  we 
have  sent  out  has  been  quite  as  good  as 
anything  that  we  promised,  and  frequently 
much  l)etter.  We  do  not  now  propose  to 
break  through  our  old  inile,  except  to  say 
that  with  the  larger  experience,  more  ex- 
tended facilities,  gi'eater  support  financi- 
ally, and  wider  circulation,  which  1881  has 
actually  brought  to  us,  we  ought  to  be 
able  to  make  the  sixth  volume  better  than 
any  of  its  predecessors. 
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And  now,  before  we  close,  one  word  as 
to  lost  and  duplicate  numbers.  The  Jocb- 
NAi<  is  now  electrotyped,  so  that  we  can  at 
any  time  reproduce  any  given  number  at 
comparatively  small  cost. 

The  g^reatest  care  is  exercised  in  mailing 
the  several  numbers,  and  yet,  with  all  our 
cai-e,  we  find  that  occasionally  a.  number 
fails  to  reach  its  destination.  The  rule 
amongst  publishers  generally,  *is  that  all 
numbers  are  sent  at  the  risk  of  the  sub- 
scriber, but  this  rule  we  have  never 
adopted,  and,  whenever  a  number  has  been 
lost,  we  have  cheerfully  replaced  it  free  of 
cost,  when  notified  of  the  fact.  In  many 
cases  the  number  first  sent  has  turned  up 
afterwai'ds,  and  some  of  our  subscribers 
have  been  so  conscientious,  as  to  ratum 
their  duplicate  numbers  to  us.  We  would 
much  rather,  however,  that  they  would 
hand  them  to  some  fiiend  that  is  interested. 
And  now,  with  the  kindliest  feelings  to- 
wards all  with  whom  the  JouBNAii  has 
brought  us  into  contact,  whether  they 
take  the  voyage  for  1881  with  us  or  not, 
we  enter  upon  what  we  hope  will  truly 
prove 

X  HAPPT  NEW  TSAR. 


-•-^ 


The  Inventor  or  the  Binocular  Micro- 
scope. 

IT  has  always  been  a  difficult  thing  to 
'^  award  to  each  inventor  his  just  share 
of  the  credit  due  for  bringing  to  perfection 
any  of  the  great  inventions  which  have 
proved  landmarks  in  the  world's  progress. 
Neither  the  steam  engine,  the  telegraph,  or 
the  printing  press  are  due  to  the  efforts  of 
one  man,  and  the  same  is  probably  true 
of  the  invention  of  the  binocular  micro- 
scope. Over  two  hundred  years  ago  at- 
tempts were  made  to  constinict  a  binocu- 
lar microscope,  but  it  was  only  as  late  as 
1853-4,  that  a  really  serviceable  one  was 
produced.  In  the  latter  year.  Prof.  Hiddell, 
of  New  Orleans,  who  had  previously  ex- 
perimented considerably  with  piisms  made 
by  the  late  Mr.  Fitz,  so  well  known  as  a 
maker  of  telescopes,  obtained  from  J.  &  W. 
Grunow,  of  New  Haven,  Conn.,  a  binocular 


microscope  made  by  them  after  his  plans. 
This  was,  undoubtedly,  the  first  of  the 
modem  binocular  microscopes  and  the 
priority  of  Prof.  Riddell  has  been  venr 
generally  acknowledged  both  in  this  coun- 
try and  Euix>pe,  by  those  who  wei-e  familiar 
with  the  facts.  But  owing  to  the  circnm- 
stance  that  Prof.  Riddell's  binoculai-  did 
not  come  into  general  use  it  was  lost  Bight 
of.  No  mention  of  it  is  to  be  found  iu  the 
large  and  elaborate  catalogue  of  J.  k  W. 
Grunow,  which  they  issued  in  1857,  and 
which  was  leather  a  treatise  on  the  micro- 
scope than  a  catalogue.  In  the  *'  Mici-o- 
scopist's  Companion,"  by  Prof.  JohnKinp, 
of  Cincinnati',  published  in  1859,  the  bi- 
nocular microscope  is  barely  mentioned. 
At  page  47,  we  are  told  that  J.  &  W.  Orn- 
now  manufacture  the  binocular  microscoix* 
of  Prof.  Riddell,  at  prices  ranging  from 
$100  to  $150,  and  at  page  210,  (in  thi^ 
Glossary)  we  find  the  following: 

Binocular  Microsoupe,  a  microscope  with 
one  objective  and  two  compound  bodies 
and  e^e-pieces,  for  using  both  eyes  atfr 
time;  it  is  said  to  have  a  beautiful  stereo- 
scopic effect,  giving  solid  forms  to  the  ob- 
jects examined.  Messrs.  Grunow,  of  New 
Haven,  manufacture  these  microscopes, 
which  cannot  be  used,  however,  with  ol>- 
jectives  higher  than  {  inch  or  i  inch. 

But  Prof.  Riddeirs  invention  was  lost 
sight  of,  and,  except  Prof.  King's  work,  we 
believe  that  our  own  little  book  is  tlie 
only  treatise  published  in  this  countrj 
which  gives  Riddell  the  credit  to  which  he 
is  entitled.  Wythe  and  others  do  not  so 
much  as  mention  his  name.  It  was,  there- 
fore, refreshing  to  see  in  the  EtiglUh  Afe- 
chanic  last  summer,  a  letter  from  an  English- 
man who  gives  full  and  generous  credit  to 
Prof.  Riddell  as  being  the  first  to  devise  & 
useful  binocular  microscope.  This  writer 
also  calls  upon  Americans  to  write  up 
and  publish  the  history  of  the  invention 
before  those  who  were  familiar  with  its 
early  history  shall  liave  passed  away. 

This  Englishman  was  P.  H.  Wenham, 
and  it  is  greatly  to  be  reg^retted  that  Col. 
Dr.  Woodward,  who  has  recently  published 
an  article  giving  the  history  of  Riddell's 
binocular,  should  have  omitted  to  note  this 
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iftct  It  was  doabUess  a  mere  oversight, 
but  as  CoL  Dr.  Woodward  gives  great 
credit  to  Mr.  Holmes,  for  his  generosity  iu 
acknowledging  in  the  English  Mechmiic 
Prof.  Riddell's  claims,  it  wonld  have  been 
bat  proper  to  have  indnded  Mr.  Wen- 
ham. 

And  as  Mr.  Wenham  has  freely  and  f nllj 
acknowledged  the  claims  of  Biddell,  let  not 
his  own  claims  in  the  matter  be  ignored. 
However  much  Wenham  may  owe  to  ilid- 
delU  it  is  an  indispntable  fact  that  it  was 
Wenham *s  modification  which  gave  the  bi- 
uocalar  microscope,  its  capability  of  com- 
ing into  general  nse.  This  is  shown  by 
tbe  fact  that  the  binocidar  on  Wenham*s 
plan  is  in  common  use  in  England  and 
America^  while  on  the  continent  of  Europe 
Trbere  this  modification  has  not  been  in- 
troduced, the  binocular  is  looked  upon  with 
disfavor.  And  of  all  the  makers  of  binocu- 
lars in  tills  country,  every  one  uses  the 
Wenham  prism. 

We,  therefore,  feel  that  Americans  should 
not  only  accord  full  honor  to  Mr.  Wenham 
for  his  special  invention,  but  give  him  the 
credit  of  having  freely  accprded  proper 
honor  to  our  own  countryman. 


cause,  but  this  is  evidently  not  the  true 
explanation,  since  living  trichinad  are  found 
abundantly  in  the  lower  part  of  the  diges^ 
tive  tract  after  the  fowl  has  been  fed  with 
tiicliinous  flesh.  Thus  far,  however,  we 
believe  that  no  trichin»  have  ever  been 
found  encysted  in  the  flesh  of  the  ordinaiy 
breeds  of  x>oultry. 


Trichinae  in  Chickens— A  Correction. 

FN  our  report  of  the  Figge  tiial  for  dam- 
^  ages  for  selling  trichinous  meat,  we 
stated,  on  the  authority  of  the  report  pub- 
lished in  the  Brooklyn  papers,  that  Mi-. 
Atwood  had  said  that  he  had  found  trichinae 
in  chickens.  Mr.  Atwood  writes  to  us,  to 
say  that  the  repoi*ter  made  a  mistake,  and 
that  no  such  statement  was  made  by  him. 

We  noted  at  the  time  the  fact  that  Mr. 
Atwood*s  experience,  if  correctly  reported, 
^as  at  variance  with  that  of  most  other 
observers.  Ck>bbold  and  others  have  fed 
trichinous  flesh  to  potdtry,  and  afterwards 
examined  the  flesh  for  trichinse,  but  in  no 
case  were  any  found.  This  is  a  singular 
circumstance,  for  which  we  believe  no 
satisfactory  reason  has  thus  far  been  ad- 
ilaced.  At  first  sight,  one  might  suppose 
that  the  peculiar  mode  of  digestion,  which 
obtains  in  the  case  of  birds,  might  be  the 


Caution  to  Users  of  Soap. 

A  CORRESPONDENT  who  has  tried 
the  method  of  cleaning  diatoms  re- 
cently described  in  this  journal  by  Prof. 
H.  L.  Smith,  «says  that  these  directions, 
alone  are  well  worth  the  cost  of  a  year's 
subscription  to  the  JoubnaIi.  At  the  same 
time  he  gives  a  caution  which  well  de- 
serves the  attention  of  those  who  use  soap. 
It  is  a  well  known  fact  that  many  of  tho 
brands  of  soap  in  market  contain  notable 
quantities  of  silica,  in  various  forms.  Even 
the  fine  toilet  soaps  contain  it,  the  addition 
having  been  made  for  the  purpose  of  in- 
creasing their  detersive  power,  while  to 
many  of  the  more  common  kinds,  kaolin, 
silica,  etc.,  are  added  merely  for  the  pur- 
pose of  cheaply  increasing  the  weight  of 
the  article.  Therefore,  in  using  soap,  see 
that  you  do  not  use  a  specimen  which  will 
introduce  insoluble  matter,  and  even  dia- 
toms foreign  to  the  original  gathering. 


•  •  • 


<S>0xxtfipvAmti. 


The  Editor  of  the  Amebican  Joubnai.  of  Micbo- 
8COPT  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  correspondontH.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 


A  New  Test-Plate. 

Ed.  Am.  Jour.  Microscopy— I  have  recently 
had  the  pleasure  of  examining  a  new  test-plate- 
of  diatoms,  prepared  by  Mr.  H.  C.  Maine,  of 
Rochester,  N.  Y.  This  plate  is  mado  upon  tli<v 
principle  of  the  celebrated  Muller  "ProtN^ 
Platte,"  but  is  in  several  respects  its  superior. 
The  diatoms  are  thoroughly  cleaned  and  beauti- 
'  fully  mounted  in  balsam. 

Unlike  the  Grerman  "  platte,"  the  diatoms  in 

I  Mr.  Maine's  American  "  Test-plate  "  are  all  per- 

,  feet.    It  is  well  known  that  in  Mr.  Mullor's^ 

"  Platte "  the  arrangement  of  diatoms  is  not 
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good.  Some  marked  as  quite  difficult  of  reeolu- 
tion,  ai'e  resolved  more  easily  than  others  ar- 
ranged lower  in  the  scale.  This  is  remedied  in 
the  new  plate  of  Mr.  Maine.  The  diatoms  ai-e 
nearly— but  not  entirely— the  same  as  Muller's. 
The  flirst  three  and  last  two  diatoms  are  Hello- 
pelta.  Between  these  the  new  plate  has  twenty- 
three  tests,  instead  of  twenty,  as  upon  the  old 
plate.  The  last  four  are  Amphipleura  Pellu- 
<.>ida— all  perfect— from  different  localities,  and 
varying  materially  in  difficulty  of  resolution. 
The  last  and  most  difficult  test  on  the  new  plate 
is  A.  Pellucida,  found  in  Lake  Ontario.  This 
new  plate  I  understand  has  been  submitted  to 
some  of  the  best  diatom  workers  in  the  country, 
«nd  by  them  pronounced  equal,  if  not  superior, 
to  anything  yet  made.  Danl.  G.  Fobt. 

Oswego.  January,  1881. 


Graphiology  —Blood-Stains. 

Bki.  Am.  Jour.  Microscopy^AWow  me  to 
thank  you  for  your  frank  notice  of  Prof. 
IVythe's  book  on  the  mici'oscope.  It  is  too  often 
the  fact,  that  book  notices  are  so  unreliable  that 
instead  of  being,  as  they  should  bo,  trustworthy 
inildes  to  purchasers,  they,  on  the  contrary, 
serve  to  mislead.  This  condition  of  things  be- 
comes a  serious  evil,  especially  as  it  regards 
high  priced  books,  as  in  most  cases  it  is  impos- 
sible to  got  a  knowledge  of  their  value  before 
I)urchasing  them,  and  thus  one  is  betrayed 
into  spending  money  for  what  is  too  often 
nearly  or  quite  useless.  Had  you  criticised  the 
article  on  handwriting,  from  the  same  source, 
publislied  in  this  number  of  your  journal,  you 
would,  I  think,  have  come  to  a  similar  conclu- 
sion as  to  its  value  as  authority,  as  in  the  case 
•of  the  larger  treatise.  The  proposition  in  this 
remarkable  paper  amounts  to  this,  that  it  is 
possible  to  distinguish  hand-writing,  through 
the  difference  in  the  "  wavy  margin  to  the  let- 
ters, when  well  illuminated  on  the  stage  of  the 
compound  microscope."  Now  this  wavy  margin 
is  varied  by  many  causes,  such  as  rapid  or 
slow  movements  of  the  pen,  thick  or  thin  ink, 
paper  more  or  less  absorbent,  aside  from  nerv- 
ous excitement,  alcoholism,  etc.  I  send  a  few 
samples  in  illustration.  These  are  taken  from 
the  writing  of  three  different  persons.  They 
are  magnified  some  forty  diameters  and  are 
carefully  outlined  by  means  of  the  camera 
lucida.  No.  1  b,  is  from  the  handwriting  of  a 
person  eighteen  years  of  age.  a  1,  2,  S,  from 
that  of  a  person  tliirty  years  of  age,  and  f  1  2 
from  one  of  sixty,  a  3,  is  from  a  rapidly  made 
ink  stroke,  while  all  ttie  others  are  from  letters 
made  at  the  ordinary  rate  of  the  writers.  The 
Ink  and  paper  in  each  case  was  the  same.  It 
would  require  sharp  eyes  to  disthiguish  the 


hand-writing  of  either  of  these  parties  by  \he 
"  rhj-thmical "  edge  of  the  letters,  while  by 
other  and  proper  methods  of  comparison  there 
would  bono  difficulty.  "In  cases  of  writers 
cramp,"  we  are  told, "  this  rhythm  is  greatly  ei- 
aggerated  or  interrupted."  Further, "  paralynih 
of  the  ulnar  nerve,  rheumatism  of  the  shoulder 
or  wrist,  neui-algia  and  alcoholism  may  albo 
interfere  witli  the  rhythm  of  progi^ese."  "  But 
in  no  oise  is  the  failure  of  the  rhythm  so  markeii 
as  in  a  voluntary  attempt  at  imitation/'  That 
is  to  say,  if  this  means  anything,  that  in  a  vol- 
untary attempt  at  imitation  this  rhythm  will 
t>e  more  than  "greatly  exaggerated  or  inter- 
rupted," or  that  if  one  should  attempt  to  imltatfe 
the  handwriting  of  another  the  edge  of  the  ink 
stroke  would  be  more  irregular  than  it  would 
be,  if  he  should  chance  to  become  subject  to 
welter's  cramp,  pai'alysis  of  the  ulnar  nenrt'. 
rheumatism,  or  alcoholism  (one  at  a  time,  w^ 
will  suppose,)  and  endeavor  to  write,  it  \b  pnv 
sumed,  without  such  attempt  at  imitatioD. 
Further  back  we  are  told  that,  "  La  age  or  in- 
lirmity,  these  impulses  ai'e  perceptible  to  the 
eye,  while  in  the  other  case,  it  requires  the  com- 
pound microsoo pe  to  see  them.  Still  further  on, 
to  repeat,  they  are  more  marked  in  voluntary 
attempts  at  imitation.  How  to  reconcile  this 
jargon  of  comparisons  would  more  than  puzzle 
a  Philadelphia  lawyer. 

The  truth  of  the  matter  in  this  respect  Is, 
however,  that^upon  examination  of  the  writii^c 
of  the  expert  forger  under  the  mlcroeoope, 
we  generally  find  the  sides  of  the  ink  strokes 
much  more  even  (less  tremulous)  than  those  of 
the  one  they  are  intended  to  imitate.  Indeed, 
this  is  often  one  of  the  very  means  by  which 
the  fraud  is  detected.  In  a  recent  case  in 
which  I  was  employed,  this  sharpness  and  regu- 
larity of  the  ink  stroke,  as  seen  under  the  mi- 
croscope, was  so  remarkably  in  contrast  with 
the  roughness  and  irregularity  of  the  original 
writing,  that  this  fact  alone  was  regarded  as 
almost  conclusive  evidence  in  the  case. 

In  a  recent  criminal  trial,  a  certain  professor 
testified  that  In  all  cases  of  the  forgery  of  sig- 
natures "  conscience  interfered  in  a  greater  or 
less  degree,  and  that  be  could  tell,  therefore.  In 
most  cases  the  fraudulent  from  the  genuine." 

The  counsel  asked  him  if  he  meant  to  sar 
that  where  conscience  interfered  to  a  certain 
degree  he  could  tell,  but  where  it  interfei^  to  a 
less  degree  he  could  not  tell. 

He  replied  that  this  was  precisely  his  mean- 
ing. 

Further,  he  was  asked,  how  he  discovered  this 
law  as  to  the  operation  of  oonsdence  in  ooo- 
noction  with  wrttton  signatures,  inasmuch  as  he 
was  only  able  to  demonstrate  it  In  its  high^ 
workings?   In  other  woitls,  was  it  not  founded 
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on  mere  inference  up  to  a  certain  decree,  and 
where,  then,  did  it  come  in  as  law,  or  how  did  he 
determine  this  point  ? 

And  so  the  questioning^  went  on,  and  thus  is  so- 
called  expert  testimony  held  in  disrepute  in  the 
courts,  where  the  generally  expressed  opinion 
as  to  its  value  is  based  upon  such  exhibitions  as 
these. 

In  conclusion,  allow  me  to  say  that  it  is  most 
astonishing  with  what  perverseness  or  ignorance 
certain  persons  belonging  to  the  medical  as 
well  as  the  legal  profession  persist  in  misrep- 
resenting the  claims  of  those  who  have  t)een 
engaged  in  the  investigation  of  blood  stains. 
In  the  QafUral  Law  Journal,  vol.  10,  p.  189,  it  is 
stated  that  Dr.  Treadwell,  of  Boston, "  was  of 
opinion  that  he  could  distinguish  human  blood 
from  the  size  and  form  of  the  corpuscles."  Dr. 
Treadwell  says,  in  substance,  In  a  recent  pub- 
lished paper  ot  his,  lliat  he "  has  always  been 
careful  to  state  that  hitman  blood  has  nothing 
in  itself  by  which  it  can  be  identified."  Next 
comes  Dr.  Lemmon,  in  your  journal  for  Sep- 
tember, 1880,  and  malces  a  similar  unwairanted 
statement  in  regard  to  myself  and  others. 

On  page  597  of  the  Ameriam  Law  Register, 
for  September,  1880 1  say :  "  It  must  be  Icept  con- 
f;tantly  in  view  that  the  real  question  is  not 
whether  human  blood  or  that  of  any  other 
animal  can  be  identified  as  such,"  etc.  On 
p.  603  of  tlie  October  number  of  the  same  jour- 
nal, I  say  in  regard  to  a  similar  statement, 
*'  neither  Dr.  Treadwell,  nor  any  other  expert, 
as  I  believe,  ever  in  any  case  claimed  to  be 
able  to  identify  human  blood  or  the  blood  of 
any  animal  whatever."  That  the  non-profes- 
sional community  should  fall  into  such  errors 
is  aiot  strange,  but  that  scientific  gentlemen  of 
cither  profession,  should  do  so,  indicates  a 
strange  perversity. 

II.U.PIPEB. 

Ohicago.  Nov.,  19, 1880. 


and  then  only  at  a  great  price,  there  Is  no  work 
on  the  diatoms,  aooeasible  to  new  students,  that 
covers  so  much  ground,  to  l>e  obtained  at  & 
moderate  price.  Prof.Cleve's  "Arctic  Diatoms" 
I  is  a  fine  and  very  desirable  work,  but  compara- 
tively limited.  Dr.  Schmidt's  Atlas  is  a  mag- 
nificent  work  on  a  magnificent  scale,  but  it  ooeLs 
a  magnificent  price.  So,  like  Ehrenberg's  Micro- 
geology,  its  ownership  will  be  limited  to  those 
with  full  purses,  and  public  institutions. 

Prof.  Smith  says  the  plates  are  not  quite 
equal  in  artistic  merit  to  those  of  Wm.  Smith; 
true,  but  they  probably  represent  even  better 
the  actual  appearance  in  the  microscope,  wliile 
j  several  of  the  plates  in  faside  n  are  excellent 
I  will  specify  the  plates  of  Van  Heurdda,  Toxo- 
nidea,  Orthoneis,  and  Oocconds.  Some  of  these 
figures  give  better  ideas  of  the  peculiar  specifle 
characters  than  any  others  that  I  am  acquainted 
with. 

There  are,  in  some  of  the  genera,  many  flff- 
ures  of  vaileties,  with  the  synonyms  of  dif- 
ferent authors.  There  are  147  figures  of  Gom- 
phonema.  Peiiiaps  by  their  aid,  my  friend,  Mr. 
Vorce,  can  clear  up  his  perplexities  alx)ut  spedee. 
At  any  rate,  if  these  figures  do  not  help  him,  I 
fear  that  his  case  is  hopeless. 

SubscrOiera  for  Schmidt's  Atlas  have  been 
for  months  anxious  about  the  oonthiuation  of 
that  work,  none  having  been  received  for  a  yeu* 
or  more.  I  take  this  occasion  to  say  that  I  hAT<» 
been  lately  advised  that  Dr.  Schmidt  has  been 
for  some  time  too  ill  to  attend  to  the  publica- 
tion. That  by  the  last  reports  he  was  recover- 
ing, and  the  publication  is  expected  to  be  re^ 
sumed  immediately.  G.  S. 


Synopsis  of  the  Bels^ian  Diatoms. 

Ed,  Am,  Jour,  Microscopy.— Vermit  me  to 
second  the  commendation  by  my  friend,  Prof. 
Smith,  of  Dr.  Van  Heurck's  Sj^nopsis  of  the 
Belgian  Diatoms.  Fasicle  2d  has  just  been  re- 
ceived, containing  20  plates,  representing  the 
genera  Navicula,  Schizonema,  Van  Heurckia, 
Donkina,  Scolopleuria,  Toxonidia,  Amphl- 
pleura,  Pleurosigma,  Amphiprora,  Oomphone- 
ma,  Boicophenia,  Achnanthes,  Orthoneis,  Cam- 
pyloncis,  and  Cocconeis  in  part,  with  over  600 
figures.  Both  fasicles  contain  883  figures.  Cer- 
tainly, since  Pritchard's  Infusoria  and  Wm. 
Smith's  Synopsis  are  both  out  of  print,  and 
consequently  copies  are  rarely  to  l)e  obtained. 


•  ♦  • 


A  Qrey-Beard'a  Experience. 

Ed.  Am,  Jour.  Microscopy.—"  When  doctors 
disagree,  who  shall  decide?" 

I  am  an  old  man,  living  in  the  swamps  of 
Louisiana,  and  although  I  have  not  got  much 
education,  still  I  *'take  the  paper5"-all 
sorts  of  them,  not  slighting  the  Amebicak 
JotJBNAii  OF  MiCBoeooFT— and  read  them  too. 

Years  ago,  when  I  commenced  to  use  specs, 
they  improved  nSy  sight  so  much  that  it  created 
a  desire  for  a  microscope.  About  that  time  the 
papers  were  teeming  with  ad\^rtisem^tB  of 
wonderful  microscopes,  from  four  bits  to  two 
dollars  and  fifty  cents  each.  Thinks  I,  hunibvg, 
but  seeing  the  same  in  a  religious  paper  (novr 
religion  don't  lie,  and,  consequently,  a  religious 
paper  is  supposed  to  tell  the  tnith),  and  en- 
dorsed by  the  editor,  I  invested  my  Udo  fiM 
and  got  a  few  pieces  of  brass  and  rotmd  glass 
which  made  something  look  big,  but  what 
the  big  thing  was,   I   don't   know   to  this 
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day.  Next  I  wrote  to  an  optician  (?)  who  pro- 
mised a  wonderful  infitrument  for  $10.  Invested 
the  $10,  and  saw  some  things  in  pretty  good 
stiape,  but  they  seemed  to  have  been  painted 
with  a  rainbow.  Complained  to  Mr.  Optician, 
who  gave  me  a  dissertation  on  chromatics,  and 
stated  that  I  ought  to  have  an  achromatic 
glass— would  send  me  a  fine  one  for  $25,  taking 
the  $10  one  in  pai*t  pay.  Off  went  the  money, 
and  I  got  something  somewliat  like  a  micro- 
scope—about  as  good  as  the  $5  ones  of  the 
present  day.  Not  pleased  yet,  Mr.  Shoptician 
said  a  man  of  "  my  ability  "  needed  aftrai'^iaaa 
glass,  and  he  would  send  me  a  ve^'y  line  second 
hand  one,  and,  as  vusual,  take  the  last  in  part 
pay.  Now  I  had  been  bit  three  times,  so  wrote 
him  to  let  me  look  at  it,  and  if  I  did  not  pur- 
chase, would  returned  it  free  of  cost.  It  is 
needless  to  say  that  I  paid  the  transportation 
on  this  glass  both  ways. 

By  going  back  to  A.  D.  1640, 1  find  I  have  a 
little  English  blood  in  me,  and  supposed  it 
mast  have  been  the  principle  that  "  blood  will 
tell,"  which  decided  me  to  import  a  microscope 
from  England.  After  a  while  it  came,  looked 
fine  and  cost  enough  to  be  good,  (I  now  know 
It  is  good)— a  regular  double  barreled  fellow, 
with  more  "fiidns  "  to  it  than  I  know  what  to  do 
with.  Bought  some  books,  and  tried  to  follow 
instructions.  One  says,  with  light,  objectives, 
aiKl  eye-pieces,  so  and  so,  you  will  find  the 
markings  on  a  certain  diatom,  to  be  raised 
dots.  Well,  I  saw  them  i-ound,  six  sided,  and 
like  the  whole  gable  end  of  a  house,  the  pointed 
gables  overlapping  like  a  shingled  roof.  Have 
&mi  (known)  round  dots  look  six-sided,  and 
(known)  six-sided  dots  look  round.  Some  one 
intimated  that  my  objectives  were  faulty.  One 
said,  get  low  angled  ones,  and  another,  very 
high  ones.  I  split  the  difference  by  getting 
both,  expecting  to  penetrate  into  the  bowels  of 
the  earth  with  one,  and  to  see  half  round  the 
world  and  a  little  of  the  other  side  thrown  in 
for  "  lagniapps  "  with  the  other,  but  I  have  ac- 
<x)mpll8hed  neither  one  nor  the  other.  Ah! 
what  is  a  poor  old  man  to  do  under  so  many 
scientific  difficulties? 

A  good  editor  is  an  educator,  consequently, 
Ur.  Editor  of  Amxbzoan  Joubnaii  of  Migbo- 
scoFT,  you  are  a  schoolmaster,  with  a  very 
large  number  of  pupils,  old  and  young,  bright 
and  dull,  advanced  and  beginners,  yet  they 
are  all  pupils  of  your  academy,  viz.,  Amxbioai^ 
JoxTHNAii  OF  Micbosgoft.  A  pupil  who  de- 
fiires  to  learn  likes  to  ask  questions,  and  have 
his  teacher  talk.  It  is  better  for  a  pupil  to  have 
one  good  teacher  in  a  special  branch,  rather 
than  a  dozen  able  ones  whose  views  differ  on 
many  points. 


Now  the  object  of  this  long  yarn  is  to  sug- 
gest that,  in  addition  to  your  free  page  for 
questions  and  answers,  you  talk  yourself  of  the 
many  UUie  tMnga  in  microscopy,  especially  as 
to  nianipulation  for  beginners,  such  as  most 
writers  think  too  insignificant  to  speak  about, 
thus  instructing  your  pupils,  so  Uiat  "  when 
doctors  disagree  "  they  may  become  able  to  de- 
cide for  themselves.  A  few  years  experience 
with  a  common  instrument  has  taught  me  that 
the  trouble  with  beginners  in  microscopical 
manipulations  is  the  UtUe  things  rather  than 
the  great  lis  said,  **  great  mbids  run  in  the 
same  channel,"— evolve  the  same  ideas,  but  I 
think  microscopy  in  its  writers  deny  it  Before 
me  are  books  and  papers  by  Hogg,  Carpenter. 
Frey,  Wythe,  etc.,  etc.,  not  "ad  infinitum," 
but  ad  much  money  out  of  my  pocket,  and  if 
any  one  can  make  their  vievrs  in  many  resi>eots 
homogeneous  (stop  a  minute,  let  me  ask  a 
question:  In  what  does  the  homogf!neou8Atsa 
of  a  homogeneous  lens  consist  ?)  he  will  be  pos- 
sessed of  more  resolving  power  than  any  objec- 
tive I  have. 

As  there  is  a  sort  of  bond  of  sympathy  be- 
tween those  who  use  optical  instruments,  let  me 
tell  of  one  of  my  losses.  I  had  a  ten  foot  re- 
flecting telescope  made  about  forty-five  years 
a^o  by  a  self-made  optician.  It  was  taken  to 
Philadelphia  to  compare  with  one  at  the  Franklin 
Institute,  that— if  my  memory  serves  me  right- 
was  considered  one  of  the  best  in  the  United 
States,  at  that  time,  and  was  pronounced  equal 
to,  if  not  better  than  that  instrument.  I  prized 
it,  and  kept  the  eye-pieces  with  me,  but  left  all 
other  parts  at  a'  former  residence  on  the  sea- 
side, during  the  little  unpleasant  difficulty  be- 
tween  the  North  and  South,  fifteen  or  eighteen 
years  ago.  After  peace,  my  telescope  was  not  to 
be  found.  Some  years  after,  in  Mississippi,  I 
was  called  upon  to  assay  some  ore,  it  being  re- 
ported that  a  silver  mine  had  been  found.  I  as- 
sayed the  supposed  silver  ore,  and  found  it  fine 
speculum  metal,  and  further  Investigation  re- 
vealed the  fact  that  It  was  the  reflector  of  my  fine 
telescope,  which  a  negro  had  stolen  during  the 
war,  and  kept  secreted  in  his  cabin,  hundreds  of 
miles  distant,  supposing  it  silver,  and  had  not 
his  cabin  burnt  down,  thereby  developing  this 
silver  mine!  I  likely  should  be  ignorant  of  the 
fate  of  my  telescope  to  this  day.  Ah  me!  had 
I  the  cash  in  hand  that  it  costs,  I*d  take  a  trip 
North  and  spend  every  cent  of  it  in  its  twin 
sister— a  fine  modem  microscope. 

A  postscript  before  I  sign,  and  then  I  am  done. 

I  see  in  the  September  number  of  the  Joubnal 
OF  MiOBOSCOFT,  that  a  certain  M.  D.  strongly 
intimates  that  Dr.  Joseph  G.  Richardson  is 
ready  to  back  his  opinion  with  an  oath  as  to  the 


20 


THE  AMERICAN 


identity  of  a  blood  stain  with  human  blood.  I 
am  not  an  M.D.,  but  if  the  M.D.  will  read  Dr. 
Richardson's  writin^rs  as  carefully  as  1  have,  he 
must  come  to  a  different  conclusion. 

Gbet-Beabd. 

In  the  Swamps. 


Blood  Stains  in  Medical  Jurisprudence. 

Ed,  Am.  Jour.  Microscopy.— The  October 
number  of  your  joiimal  lies  before  me.  In  it 
appears  two  letters  in  response  to  one  written 
by  myself,  in  the  number  preceding,  on  the 
"Dia^osis  of  Blood  Stain  In  Medi<»d  Juris- 
prudenoe."  I  have  in  reply  to  say,  (after  first 
thanking  Dr.  Ricliardson  for  his  courteous  and 
di^rnifled  response),  that  I  offer  him  my  sincere 
apoloRies  for  the  misconstruction,  which,  though 
it  argues  me  beyond  the  pale  of  those  earnest 
workers  in  microscopical  sciences,  among:  whom 
Dr.  Bichardson  dhines  facUe  prinoepSy  I,  never- 
theless, admit  To  this  brilliant  savant  and 
mea8urini?-man,  who,  not  content  with  mea&- 
urein^r  infinitesimal  distances  with  his  micro- 
scope, measures  also  the  mental  aouteness  of 
the  profanum  vulgua  by  a  hasty  misconstruction 
of  a  paper  which,  I  have  just  noticed,  has  been 
pronounced  by  as  high  an  authority  as  Dr. 
Woodward  to  be  liable  to  misconstruction  to 
others  than  skilled  and  expeiienoed  workers  in 
this  special  line  of  research,  I  make  the  follow- 
ing proposition :  You  say  that  you  are  able  to 
identify  human  blood  from  that  of  animals, 
whose  corpuscles  measure  on  the  average 
1-4000  inch  and  less.  Are.you  willing  to  test  this 
after  some  such  fashion  as  that  mentioned  in 
my  first  letter?  I  will  prepare,  or  have  pre- 
pared, blood  specimens  from  man  and  several 
animals,  the  average  diameter  of  whose  oor- 
piiscles  measures,  according  to  Gulliver,  (whose 
accuracy  you  commend)  1-4000  inch  and  less. 
It  is  fair,  however,  to  state  in  this  connection, 
that  I  shall  cause  one  or  more  of  the  specimens 
to  be  washed  and  dried  after  a  manner  that  I 
have  noticed  materially  affects  their  diameter, 
at  least  apparently,  to  one  beyond  the  sacred 
precinct  of  the  earnest  workers  referred  to 
above. 

To  avoid  future  discussion,  I  will  withdraw 
also  what  X  stated  of  Dr.  Piper,  whose  name  and 
platform  on  this  subject,  together  with  that  of 
Dr.  Bichardson,  I  became  acquainted  through 
the  medium  of  the  public  press,  a  most  unreli- 
able source,  and  one  which  I  again  apologiaoe 
for  using.  As  regards  President  H.  C.  Hyde,  of 
San  Francisco,  I  make  the  following  quotation, 
premising  that  in  the  blood  of  the  dog  we  have 
an  approximation  to  that  of  man,  amounting  in 
many  cases,  to  identity.  [See  Dr.  Woodward  in 
American  Journal  of  the  Medical  Sciences,  for 
January  1875,  p.  158-9.] 


Thus  President  Hyde,  in  Amebioan  Joubnait 
OP  MiCBOBOOPY  for  January,  1879,  p.  11 :  "  But 
the  elaborate  reseaixshes  of  Carl  Schmidt  to  de- 
termine the  relative  size  of  the  blood  corpuscles 
in  different  species  of  animals,  have  now  given 
data  so  frequently  verified,  that  the  examina- 
tion of  blood  stains  by  the  microscope  ha&  be- 
come one  of  the  most  reliable  methods  yet  sug- 
gested for  the  discovery  of  crime  in  cases  where 
Uie  presence  of  the  blood  of  the  victim  is  an  im- 
poi*tant  item  of  evidence.  They  have  asceriaiiud 
and  established  the  fact,  abundantly  verified  b^ 
other  observers,  that  the  blood  corpuscles  ofman^ 
the  ox,  sheep,  dog,  pig,  rabbit,  and  several  other 
animals  may  be  absolutely  distinguished  from 
each  other  through  differences  in  average  size, 
and  while  these,  differences  may  be  minute,  they 
are  constant  in  each  species,  and  so  marked  under 
the  use  of  high  powers,  that  it  is  hardly  possibk' 
for  a  skiUed  observer  to  mistake  one  for  another:' 
(Italics  mine). 

Now,  my  own  observations  lead  me  to  que>- 
tion  the  accuracy  of  the  above  most  doubtful! v. 
and  I  have  finally  to  say  to  Mr.  Hyde,  and  all 
who  hold  with  him,  that  I  should  be  most  glad 
to  subject  the  above  statement  to  a  crucial  ti«t 
and  have  the  matter  finally  settled. 

BiCHABD  H.  Lemmox,  MJD. 

Charlottevllle,  Va.,  Nov.  20. 1880. 

[As  regards  changes  produced  in  the  size  of 
the  corpuscle  by  special  methods  known  only 
to  scienliflo  men,  we  should  not  oonsidej'  sucb 
a  test  i:kir.  The  specimen  of  blood  should  be 
presented  to  the  microscopist  in  a  eondiUoo  a&> 
nearly  like  that  in  whlcn  it  would  oocur  in 
practice  as  possible.  We  doubt  if  a  jurv  would 
attach  any  weight  to  evidence  derived  from 
stains  which  had  been  washed  with  stixuQg 
chemical  agents.->£D.  A.  J.  M.] 


T&AJrSAGTIONS  OF  SOOZBTTBB. 

NoTB. — ^It  will  afford  us  gmt  pleasure  to  publish  fM>Ces  tsf 
the  Transactions  of  any  of  our  Microscopical  Societies  Tbe 
limited  space  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  We  wi$h  it 
also  lo  be  dii^tinctly  understood  that  these  i«poits  are  pub> 
Hshed  as  received  from  the  Secretaries  of  the  oifferent  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  respoxisibfe 
for  any  statements  contained  dierein. 

Aeadem^  of  IVatiuml  BclemM*,  PtUlAdcl- 
pltl»~BloIofl(leAi  aad  Mfccoacoplcai  S«c> 
Uom_At  the  meeting,  November  1, 1880,  I>r.  Owl 
Beiler  in  the  ohair,  Dr.  J.  Gibboni  Hmit,  in  z«fSer- 
ring  to  a  oommimioation  niftde  ■ome  time  sgo,  nid 
the  annoancement  then  made  by  falm  thai  oilialdd 
epithelia  covered  the  intestines  of  vertebrated  aai- 
mals,  was  reoeived  with  oonstderable  doubt  by  some 
of  the  members  of  the  sectioii.  inoe  then  a  Qer^ 
man  joamal  oontalned  a  similar  statemsoi,  which 
also  ftiUy  verified  his  obflsrvatioDs. 

Dr.  Hont  presented  for  examination  some  haus 
taken  from  the  head  of  an  aged  lady  which  were  of 
a  beantifol  carmine  oelor.    They  were  short 
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growing  nndemeath  the  gray  and  ooYered  the  en- 
tire head.  They  presented  no  pathological  condi- 
tion. The  color  is  permanent  and  of  a  uniform 
carmine  tint.  Under  the  microscope  there  was  no 
other  abnormal  appearance. 

Dr.  Hunt,  chairman  of  the  committee  appointed 
to  prepare  a  report  npon  the  exhibits  and  Improye- 
meDti  in  microscopical  science  at  the  fifteenth 
aonoal  ezhibitionof  the  section,  held  October  15, 
1880,  read  the  following  piper : 

The  oonmiittee  appointed  at  the  last  meeting  of 
the  Motion  to  report  matters  of  interest  brought 
forward  at  the  fifteenth  annnal  meeting  of  the 
"Ulcrosoopical  and  Biological  Section**  of  the 
Academy  of  Natural  Sciences,  beg  leare  to  offer  the 
foUowing  report: 

The  hall  of  the  Academy  was  comfortably  filed 
with,  perhaps,  2,000  Tisitors,  who  were  distributed 
ftll  OTor  the  buUding,  the  museum  being  opened 
and  lighted  for  the  fuller  entertainment  of  oiu* 
guests.  The  entomological  section  contributed  to 
oar  success  by  generously  displaying  a  portion  of 
their  magnificent  collection  of  butterfiies,  moths, 
aud  beetles ;  insects  of  most  gorgeous  color,  and 
forms  so  curious  and  rare  that  they  will  be  remem- 
bered by  many  for  a  long  time  to  come. 

Without  se^ng  ungenerously  to  depreciate  other 
sdentifio  organisations  by  unduly  exalting  the 
Academy,  we  say  that  no  other  scientific  society  in 
onr  dty  eyer  had  within  its  walls  such  an  assembly 
of  interested  and  intelligent  citizens  as  was  in  the 
Academy  on  that  occasion. 

On  firm  tablet  arranged  Ibr  the  purpose  one  hun- 
dred and  twonty-seyen  microscopes  were  in  posi- 
tion, displaying  objects  ranging  through  many 
classes  of  the  mineral,  yegetable,  and  animal  king- 
doms, and  illuminated  in  nearly  all  approved  ways. 
Of  th  s  number  of  microscopes,  Zentmayer  made 
48,  Beck  30,  Grouch  23  jausoh  &  Lomb  7,  Queen  & 
Co.  5,  Hartnack  2,  Sidle  k  Poalk  2,  Gundlach  1, 
Boss  1,  J.  G.  Green  1,*  J.  H,  Steward  1,  un- 
known 6. 

Your  committee  can  look  back  to  the  beginning 
of  mieroMopy  in  Philadelphia,  and  at  that  time, 
aad  for  a  long  period  after,  Naehet's  microscopes 
were  the  only  ones— with  few  excepttons— then  in 
ue.  Now  ibow  inferior  French  instruments  are 
not  reported  at  our  meetlngB. 

It  would  be  neither  profitable  nor  interesting  to 
report  all  the  oommoner  objects  shown  at  the  meet- 
ing, not  because  such  exhibits  have  not  equal 
edaoatkmal  ralue  with  rarer  things,  but  for  the 
reason  that  they  hare  been  mentioned  on  preyions 
ooeaaioDfl  and  In  the  reports  of  similar  meetings 
elsewhere.  We  will  ask  attention,  therefore,  to 
each  objeota  only  as  best  mark  the  progress  of 
ndcroaoopy  at  thia  time. 

Kany  preparations  o*  animal  tissues,  human  and 
eomparatiwe,  were  shown,  such  as  injected  (ung. 


kidney,  brain,  skin,  etc.,  and  some  were  stained 
with  carmine,  then  bathed  in  acid  and  mounted  in 
balsam,  geeundutn  ariem  obsoletwn;  and  all  such 
looked  about  as  well  as  could  be  expected. 

Best  experience,  however,  is  becoming  eonvinced 
that  it  is  no  longer  good  work  to  stain  ordy  the  bio- 
plasts, and  to  fill  the  vessels  with  gelatine  colored 
with  carmine,  and  mounted  in  balsam.  Around 
every  bioplast  so  treated  is  the  cell-body,  larger  or 
smaller,  which  remains  invisible.  Moreover,  grow- 
ing and  finest  vessels  cannot  be  structurally  de- 
monstrated in  that  way,  neither  can  the  connecting 
tissues  which  bind  all  other  parts  together  be  de- 
monstrated or  studied  by  these  old  processes. 

Such  work  has  no  longer  any  significance  in  the 
entire  and  correct  interpretation  of  the  tissues,  but 
it  does  create  abnormal  stomata,  and  apocryphal 
perivascular  spaces  to  be  found  only  in  the  books. 
These  relics  of  hpcul  era  in  microscopy  should  now 
be  placed  carefully  away  in  the  back  drawers  of 
histological  cabinets,  thence  to  be  dug  out  like 
strange  fossils  by  coming  generations  of  micro- 
scopists. 

The  time  has  come  to  move  forward  by  doing 
better  work  in  which  more  tissue  elements  shall  be 
demonstrated.  Borne  recent  sections,  double 
stained,  by  Go1e&  Sou,  of  London,  were  shown  at 
the  meeting,  and  they  revealed  more  tissue  ele- 
ments than  any  other  balsam  mounts  yet  seen  this 
side  of  the  Atlantic. 

The  division  of  cartilage  cells  during  change  to- 
wards bone — the  so-called  osteoblasts— medullary 
cells  and  fat  ceUs,  all  with  bioplasts  showing  divi- 
sion and  vaouolation ;  not  nebulously  and  doubt- 
fully, but  sharply  differentiated  under  600  X»  ^^^ 
the  binocular,  could  be  seen,  educating  us  more 
tfoUy  into  a  better  understanding  of  such  things. 
We  welcome  such  advanced  work  regardless  whence 
It  comes.  A  beautiful  slide  of  the  young  hot  fly 
{(Egirus  giuterophUuB)  attached  to  a  hair  from  the 
horse,  is  worthy  of  report. 

Living  polyps  [PectenaUlia  magnifiea),  and  the 
new  rotifer  {Apcseia  emilue)  intermediate  between 
Lascinularla  and  Melicert^,  are  reported,  as  weU 
chosen  illustrations  of  unconmaon  pond  life. 

In  exhibits  of  plant  tissues,  by  double  staining, 
we  saw  nothing  new.  Indeed,  truth  compels  the 
acknowledgement  that  nearly  all  we  saw  were 
fatally  spoiled  by  bad  work.  There  is  something  In 
plant  tissues  besides  cell  walls,  no  matter  what 
form  they  take.  Is  it  still  necessary  to  remove  all 
secondary  deposits  and  bioplasts  trom  the  cells  be- 
fore a  section  Is  fit  for  study?  We  think  not. 
After  evisceration  by  bleaching  solutions,  plant 
sections  are  unfit  for  scientific  study.  Yet  this 
fossiliferous  work  is  still  shown  as  something 
very  line.  Put  it,  too,  away  on  the  back  shelves 
for  the  micro-paleontologist ;  if  well  balsamed  it 
will  keep. 
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A  new  species  {Crihraria  dietffdioides)  from  onrj 
pwrk  is  reported  on  exhibition.  Oood  slides  of 
JGerotporon  futfur,  probably  the  eanse  of  Tinea 
venieolor  of  the  sidn,  and  of  Aehorian  tehonleinlii, 
an  alleged  cause  of  Tinea  favoea,  or  ring^ornii 
both  dii&oalt  to  obtain  and  preserre,  are  re- 
ported. 

We  note  a  marked  advance  in  the  preserration  of 
delicate  fongi,  and  of  firesh  water  alg».  liany  of 
these  slides  retaine<l  the  natural  form  and  color 
almost  nnchanged,  and  all  sach  were  preserved  in 
camphor  water  one  ounce  and  glycerine  about  six 
drops.  Wickersheimer's  fluid  is  totally  unfit  for 
such  work. 

A  few  marine  algte  mounted  in  balsam  ob- 
tained our  sympathetic  commiseration  that  these 
beautiftil "  weeds  of  the  sea**  should  be  so  viciously 
treated.  No  intelligible  traces  were  left  of  the 
living  things.  May  our  eyes  never  be  asked  to  wit- 
ness such  relics  again.  Put  all  marine  alg»  in 
Ooadby*s  solution,  and  many  will  be  preserved  un- 
changed. 

Hany  beautiftil  polarizing  objects  were  well 
shown ;  the  Camdem  Society  contributed  nice  work 
in  this  line.  iEsculine  and  naphthaline  were  among 
the  most  beautiftil,  but  it  is  an  error  to  exhibit  these 
thin  crystals  under  the  Unooular  with  the  Beeond 
eye-pieces,  because  such  displays  give  bad  defini- 
tion. 

Among  miscellaneous  objects  we  report  slides  of 
young  oysters  in  tnotion ;  sections  of  nummulitic 
limestone,  from  which  the  pyramids  were  built ; 
diatoms  covered  with  iron  sulphuret;  butterfly 
scales  arranged  in  beautiful  bouquets ;  micrographs, 
and  the  electric  spark  as  developed  between  two 
pencil  points.  In  turning  from  this  part  of  our 
report  we  suggest  the  possibility  of  improvement  in 
the  manner  of  showing  some  objects.  Expertness 
in  microscopic  display  is  best  learned — and  per- 
haps learned  only— by  much  practice  in  the  resolu- 
tion of  difficult  test  objects,  because  in  such  work 
greatest  attention  to  illumination  and  adjustment 
of  lenses  is  essential,  and  when  that  experience  is 
once  thus  acquired  it  influences,  for  best  results, 
all  other  diep  ays. 

We  observed  many  binocular  microscopes  badly 
illuminated  without  achromatic  condensers  or  an 
equivalent.  Thisls  an  error.  It  is  not  possible  to 
to  get  best  results  with  the  binocular  without  a 
condenser  below  the  stage.  In  all  microscopic 
work  command  superabundant  light ;  it  is  easy  to 
moderate  it  to  suit  spedal  wants. 

In  microscopes  some  improvements  and  novelties 
may  be  reported  for  the  past  year.  A  small  folding 
microscope,  standing  very  firmly  when  in  use,  cost- 
ing fifteen  dollars— exhibited  by  Queen  &  Oo.~4s 
worthy  of  report. 

All  of  Grouch*s  instruments  on  exhibition,  except 
his  largest  stand,  turn  down  beyond  the  horizontal. 


thus  giving  great  facility  for  the  eye-piece  to  slip 
out,  and  also  for  obserring  the  stars,  advantages 
not  useful  in  thiM  country.  His  binocular  prisms  slip 
entirely  out,  instead  of  being  checked  in  proper 
position  by  a  stop.  The  fine  adjustment  is  still  re- 
tained on  the  end  of  the  body. 

Beck  has  removed  the  flit  foot,  of  whatever 
shape,  from  all  of  his  instruments,  and  they  lU 
stand  on  three  toes,  and  are  therefore  steady.  Hia 
new ''iDtemational"  stand,  which  was  exhibited, 
presents  some  improvements  of  interest.  The 
stage  is  6^  inches  in  diameter,  and  has  |  of  an  inch 
lateral  motion,  and  nearly  that  in  vertical  direction. 
Motion  is  given  by  a  screw  and  rack  opposed  by 
springs,  which  are  claimed  to  obviate  loss  of  mo- 
tion— a  great  improvement  over  his  former  stagei. 
The  stage  rotates  around  the  optical  axis ;  and  also 
around  its  own  axis  by  means  of  a  milled-head  pin- 
ion, enabling  it  to  be  completely  inverted,  and  a  grad- 
uated circle  registers  the  degrees  as  it  goes  round. 
All  the  illuminating  apparatus,  if  desired,  swings 
around  a  centre  level  with  the  stage.  The  obliquity 
of  illumination  is  registered  on  a  large  gimdnated 
circle,  which  is  movable  up  and  down,  carrying 
with  it  all  illuminating  apparatus.  To  fix  the  body 
in  any  position  a  lever  handled-damp  is  attached  to 
one  trunnion.  The  fine  adjustment  is  retained  on 
the  end  of  the  body.  If  the  microscope  can  be 
claimed  as  an  instrument  of  supreme  predaion,  it 
is  wrong  to  place  the  fine  adjustment  on  the  body. 
Every  time  it  is  moved  the  magnifying  power  of  the 
instrument  is  changed,  and  an  error  is  introduced, 
and  the  microscope  is  just  that  much  noi  an  in- 
strument of  precision.  Means  have  been  found  to 
remedy  that  defect,  and  all  possible  sources  of  error 
should  be '  eliminated  from  the  microscopes  of  the 
future,  just  as  soon  as  means  are  found  to  do  it. 

Another  large  instrument  made  by  Beck,  having 
a  BUge  motion  of  four  inches  in  either  direction,  is 
reported.  The  binocular  body  is  carried  at  the  end 
of  a  long  horizontal  bar.  As  in  some  other  miath 
Boopes,  the  body  may  be  detached  when  the  instra- 
ment  can  be  used  for  dissection.  The  plan  of  carry- 
ing the  body  on  a  horizontal  bar  is  a  retrograde 
step  in  the  construction  of  microscopes.  Only  for 
special  purposes  such  plan  has  been  abandoned  by 
most  makers,  because  steadiness  cannot  be  secured 
except  by  great  massivenessor  by  some  compensat- 
ing contrivance. 

Zentmayer's  improved  "Oentennial**  stand  was 
shovm  at  our  meeting.  Its  new  mechanical  stage, 
five  inches  in  diameter,  is  claimed  as  the  thinnest 
yet  made.  Light  l(f  oblique  is  admitted  beneath 
it.  Milled  heads  move  it  verttcally  1|  inches,  and 
laterally  I4  inches.  It  may  be  inverted,  if  desired, 
retaining  still  the  object  in  the  centre  of  rotation  of 
the  sub-stage.  This  point  is  realised  by  an  in- 
genious eccentric  fitting  which  carries  the  stage  and 
does  not  interfere  with  greatest  stability.     The 
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oentering  of  the  enb-stage  is  effeoted  by  meias 
compact  and  ridicaloasly  simple.  The  pUn  of 
swioging  the  sub-sUge  is  well  known  and  not  capa- 
ble of  improTement.  It  is  the  most  simple  plan 
jet  demised  for  that  pnrpose.  The  fine  adjustment 
moves  the  entire  body  without  changing  its  length. 
The  finish  and  workmanship,  and  the  motions  of 
thia  instrument  place  it  in  precision,  simplicity, 
and  excelleooe  far  ahead  of  all  other  microscopes 
at  cmr  meeting.  Since  this  microscope  appeared 
at  onr  Centennial  Exhibition  for  the  first  time, 
many  skillftil  makers  have  aimed  to  receiTc  some  of 
its  advantages  by  ingenious  mechanical  devices, 
bat  none  yet  have  approached  its  classical  simpli- 
city and  fewness  of  parts.  This  instrument  marked 
a  new  departure  in  the  construction  of  microscopes, 
and  without  injustice  your  committee  can  say  no 
lass. 

We  report  two  lamps  attached  to  microfloopes  in 
pUce  of  the  mirrors.  One  was  an  ordinary  Beck's 
lamp  fitted  with  a  carrier  for  th^  purpose.  It  has 
facilities  for  centering  in  all  directions.  The  other, 
.  made  by  Zeatmayer,  was  three  inches  high— in- 
cluding chimney  of  blue  glass— and  about  I4  inches 
wide.  It  could  be  adjusted  without  rack  in  every 
direction,  gives  out  no  perceptible  heat  of  a  hot 
night,  and  will  bum  without  refilling  for  six  hours. , 
Wiih  Wenham*8  modified  binocular  prism  it  gives 
superabundant  light  in  bdth  fields,  with  a  twentieth 
objective.  With  an  ordinary  prism  it  fills  equally 
well  both  fields  with  all  lenses  up  to  a  fifth.  It  re- 
quires only  a  slight  ivddition  to  the  ordinary  con- 
denser to  nukke  it  veiy  desurable.  It  is  elegantly 
made. 

We  desire  to  express  gratification  and  ap- 
preciation for  the  company  of  onr  friends  from 
West  Chester,  Camden,  and  from  Harrisbnrg,  and 
to  acknowledge  the  additional  interest  which  they 
gave  to  the  meeting. 

la  concluding  our  report  your  committee  would 

suggest  that  inasmuch  as  these  annual  meetings 

are  strictly  social  and  scientific,  and  are  given  at 

great  responsibility  and  expense,  in  order  for  our 

own  better  education  and  to  awaken  among  our  in 

ieiligent  citizens  a  love    Ibr  the  beautiful  things 

which  the  microscope  can  reveal,  such  meetings  be 

kept  entirely  clear  from  all  attemps  to   placard 

into  notoriety  either  private  members  or  officers  of 

the  society.  B.  R.  Kxiideroinb, 

J.  O.  Hunt, 
T.  W.  Stabb. 


Sinatra  lllcvoaeopical  Soclety«_The  regular 
meeting  of  this  Society  was  held  Bee.  2nd,  Presi- 
dent S.  O.  Gleason,  M.D.,  in  the  chair. 

Frank  Collingwood,  C.E.,  of  New  Tork,  was 
elected  an  honorary  member.  Letters  read  from 
8.  H.  Gage,  of  Cornell  University,  and  from  J.  W. 
Sidle,  of  I^neaster,  Pa.  Dr.  Krackowizer  appointed 
byist  for  the  next  meeting.    Time  of  meeting 


changed  firom  the  first  Saturday  to  the  last  Thurs- 
day in  every  month. 

Dr.  Ford  then  read  his  paper  upon  *'  The  Belation 
of  the  Microscope  to  the  Atomic  Theory  of  Matter,** 
in  which  he  speculated  upon  the  query  *'  can  we 
hope  that  the  microscope  will  show  us  an  atom,  or 
a  molecule  ?"  He  defined  an  atom  and  molecule, 
and  spoke  of  the  highest  magnifying  power  that 
had  been  attfdned  in  the  best  objective  that  had 
yet  been  produced.  He  referred  to  Huxley's  state- 
ment of  three  years  ago,  in  which  he  said  that  if 
objective  makers  could  not  produce  lenses  that 
would  show  the  spaces  between  lines  100,000  of  an 
inch  apart,  a  molecule  would  never  be  seen.  But 
in  1880,  Helmholtz  has  seen  Nobert's  lines  ruled 
112,000  to  the  inch,  and  yet  the  molecule  remains 
unseen.  He  spoke  of  Prof.  Rogers'  theory,  that 
the  probable  limit  of  the  eye's  capability  of  seefasg 
is  about  one  4,000,000th  of  an  inch.  He  commented 
upon  the  wonderful  rulings  upon  glass  made  by 
Nobert  and  Mr.  Fasoldt,  the  latter  having  ruled 
lines,  by  means  of  a  delicate  machine,  that  num- 
bered ten  millions  to  the  inch.  The  maker,  of 
course,  had  never  seen  the  lines  he  had  ruled,  but 
he  knew  they  were  there,  because  his  machine  had 
made  them,  and  were  only  waiting  for  some  ob- 
jective to  reveal  them.  His  band  of  90,000  to 
the  inch  had  been  seen  by  many  microscopists. 
The  striffi  upon  the  Ampkipleura  PeUueida,  num- 
bering 132,000  to  the  inch,  are  now  plainly  resolved 
by  the  best  objectives  of  wide  angular  aperture, 
lliis  is  the  best  that  has  so  far  been  accomplished, 
leaving  the  resolution  of  the  molecule  a  thing  to 
be  accomplished  in  the  distant  future. 

He  next  dwelt  upon  an  easy  method  of  determin- 
ing the  amplifying  power  of  an  objective,  by  means 
of  the  camera  htcida  and  the  micrometer  slide. 
Gave  examples  of  the  relative  magnifying  power  of 
tfae  highest  objective. 

Liebig  says  of  the  atomic  theory  that,  *'the 
chemist  merely  maintains  the  firm  foundations  of 
his  science  when  he  declares  the  existence  of  phy- 
sical atoms  and  molecules  as  an  incontrovertible 
truth,"  although,  like  the  ruler  of  Fasoldt's  lines, 
he  has  liever  seen  them,  but  just  AniotM  they  are 
there.  Prof.  Helmboltzhas  determined,  approxi- 
mately, the  diameter  of  a  single  molecule  of  water, 
which  he  estimates  at  one  250,000,000th  of  an  inch. 
The  Professor  then  described  Hehnholtz's  method 
of  measurement  by  means  of  a  soap-bubble  and 
the  wave-lengths  of  light. 

He  next  commented  upon  the  construction  of  our 
present  lenses  and  of  the  microscope  of  the  future, 
with  possible  diamond  and  sapphire  lenses,  possess- 
ing greater  refractive  power,  but  leaving  his  atten- 
tive audience  to  infer  that  an  atom  and  molecule 
would  probably  never  be  revealed,  notwithstanding 
the  great  improvements  likely  to  be  developed  la 
microscopic  objectives. 
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Atft  Ute  boDT  the  aodet<r  kdjonrDed,  with  ihuika 
to  ProL  Ford  for  hlE  Inibnotire  >nd  Interegting 

The  next  meettiifi'  occurs  on  the  lutt  Thnndijr  in 
Deoember,  tt  the  ume  hooc  uid  pluw. 

Tarn  S.  Up  DB  OBirr,  Seo'r. 

WellHlcr  C'o"***   mcnwcaplcBl   Socletr— 

The  lecODil  regnlu  meeUog  of  tba  Welleiler  Col- 
lege HicroicopioU  Booietj  wu  held  MoDdftjeTCD- 
tng,  Deo.  13th,  the  PraaideDt^UiK  Harei,  in  the 
ohftir.    The  tolloiHiig  pipera  were  preteoted : 

A  piper  on  tha  Teut  PUnt,  b;  Uiu  D.  F.  Water- 
mxDi  liio  ft  piper  by  Hiai  E.  Hurl],  on  theDe- 
teotlou  ot  Forgei7  by  the  idd  of  the  Hicroacope. 

ProfeHor  Maiin  give  in  aoooimt  ot  »  dUcorsr; 
■he  bid  l&lely  made  of  the  genentioD  ot  imcebn, 
In  •  reourkable  nuoaer,  from  >a  lofmloD  of  the 
jdk  of  hen'iBgg,  In  PuUmriFlnid.  Inaboatteu 
djji,  uid  wbeo  the  odor  of  dacompotitlon  h^d  be- 
gun to  be  quite  itroDg,  amcBba  wars  loand  in  auoh 
abnadanoe  a*  to  farm  a  cieamj  depoilt  on  the 
anrfaee  of  the  liquid  ;  and  a  drop  eiamloed  tima 
■□y  part  ot  the  fluid  ahowed  hnodredB  on  the  field. 
They  T«ried  greatly  In  aixe  and  had  a  remarkably 
aotlve  amoibold  maTemeot.  Q-^nerally  a  naoletu  !□ 
Taono  oonld  be  diatlootly  lean.  Theyaeem  not  to 
maha  th^  appearanoe  In  water  and  egg  alone,  and  . 
apparently  flourkih  beat  when  ammoDiam  tartrate 
li  replaced  by  pepiin.  The  whole  blatory,  whotber 
they  originate  from  white  or  yellow  yolk,  and  in 
what  manner,  baa  not  been  laoertalned,  bat  II 
would  aeom  that  the  matter  InToWea  queitioDa  ot 
oonaiderable  Intereat. 

nin«  wereahowntuideT  the  mlotoaoop* 

lit.  Spedmena  ot  tbe  Yea«t  Plant. 

Snd.  Tms  and  forged  lignatnrei,  ihowing  tbe 
partkmlan  In  which  they  diffsr,  not  dlKeraible  to 
tha  naked  eye,  hot  eaailyaeen  when  anbjeoted  to  the 
mloroaoope.  L.  F.  Ci-abu,  Cot.  Becrelary. 


»I  Soetctr  o(  Camtrsl  lUtasIa— 

ni*  tblid  regolar  meeUog  of  tfali  Bodety  waa  id- 
JomtiAd  from  the  11th  of  Norember,  to  the  18th, 
to  enable  soma  of  Iti  membera,  who  were  attending 
the  Tri-8tale  Hedioal  AiwMiatlon,  In  LoaUnlle, 
Ey.,  to  be  preaent.  Tha  paper  for  the  erenlng  waa 
prepared  and  read  by  Dr.  Hattbewi,  the  Preddant. 
The  inbject,  "  Tbe  Sdenoe  of  Optica  ai  Applied  to 
the  Uioroacope,"  waa  well  handled. 

Tbe  doctor  haa  nude  tfala  mbjecl  hii  eapedal 
■tndy.  Hia  elnojdationf  were  clear  and  thorongh. 
Hi!  blackboard  tllnitrationa  were  rery  fine. 

A  nnmber  of  intereating  objecta  prepared  by  tha 
member!  ware  then  eiamioed. 

The  Initmmenti  [n  nie  during  the  erenlng  were 
by  B.  &  J.  Beck,  and  Croncb,  of  London,  and  by 
Eopler,  of  Waahington,  D.  0. 


A    Simple    and    Coovaalent    Zoophyte 

Trou»h,-Evory  one  knows  tbe  difflcultj  ..t 
donuing  the  i^nnirnon  zoophyte  trougb  atirt 
water  haa  bcpn  kept  standinK  in  it  tor  some  lim-' 
und  to  most  ot  (huae  who  huve  used  the  trough  iii 
any  COD  side  ra  bio  extent  the  difflcultyol  iTpalr 
\ae  It  whan  broken  Is  tumltlar  knowledgf,  T. 
nvoldthesudiBlcuUies.Mr.  Wnlmsler.  whowstiii 
as  a  preparar  Is  well  known,  has  devised  tht^  iM]: 
piece  ot  QiipAratua  shown  in  the  annexed  enicni- 
inu.  We  have  heA  a  zoophyte  troufh  whk-b  cm 
be  tAken  entirely  to  pieces  In  h  few  BeeflDd»>^ 
thiit  the  Klaaa  plates  may  be  carefully  cleu«>l 
and  then  the  whole  may  be  put  together  iIkhs 
B.H  cjuii'kly  aj4  tho  piecea  were  taken  apart  II 
conaislB  ot  two  KlaHs  plates  which  are  aeparau-i 
by   a   semi-ring    ot    vulcanized     indl»-ni1)ti«i. 


againat  which  they  are  SQueezed  so  l^nnly  u  i - 
be  WHtertiBht.  by  means  ot  two  vulcanite  pl^^. 
held  together  by  screw-"  with  milled  huads.  Il  t 
evident  that  the  front  plale  may  tie  made  of  tlx~> 
of  any  degree  ot  thickness,  while  tbe  depth  oi 
fluid  employed  may  be  regulated  by  the  tbickn»^ 
or  number  ot  Heml-ringB  of  rubber-  placed  !•- 
tween  tbe  glass  platen  Other  points  of  nlv 
will  readliy  euggeflt  tbemaelvea  to  those  wbii  v^ 
In  tho  habit  ot  uaing  an  accessory  ot  this  kind 


Diatoms  In  altu.  and  tree  algte.  and  other  ou- 
terinl.  animal,  vegetable,  and  mineral.  t<>  »- 
□hanBR,  by  Hut,  tor  material  nr  mounted  (>b>eol<. 
nonoout  firat-claasobjeotHOlIeredoriieBlred.  S. 
A.  Booth.  Longmeodow.  Uass. 

Wanted,  copy  of  Miorogrnphio  Dictinnary,  Se-- 
OQd  Edition,  in  exchange  tor  Leidy's  Bhizopud:-. 
etc.    A.,  oare  Editor  thin  journal. 

Contributions  to  tbe  Eitinct  Tertebnle  Fauai 

■  "  Western  Territorios,  by  Joseph  L«l(h, 
Botany. 


4.  and  1  inch  objectlTe  wanted 

Beautiful  Beryls,  Oameta.  Tourmalines.  Bom 
QuartB,  MuHTOvlte.  Granites  In  variety,  etc.,  M 
exchange  tor  coins.  shellH.  IobsIIb,  mineral!, 
books,  magazio en— anything.  Describe  off»^ 
fully.  C.  LeR.  Wheeler,  Wllmot,  Merrimack  t:o, 
N.  Q. 

A  good  mlcroBoope.  costing  Siu  In  Paris,  in  ei- 
change foragood  working  spectroseope.  Addiess 
"Spectroneope,"  oare  Amenoau  Journal  Jliao- 
scopy.  It  Dey  Street.  N.  Y. 
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Vaginicola  Valvata/ 

BT  HENBY  MHJiB. 


N  the  examination  of 
a  species  of  Nitella, 
supposed  to  be 
Niteila  Flexilis,  sent 
to  me  from  Hamburg, 
in  this  county,  I 
found  among  other 
things  of  interest,  one 
of  the  Vorticellina, 
called  Vagin  icola 
ValvfUa.  It  is  about 
the  l-75tli  of  an  inch 
in  length,  and  about 
tbe  l-300th  of  an  inch  in  width,  enclosed 
in  a  sheath  or  tube.  This  tube  has  a  spring 
valve  attached  to  the  upper  inside  so  that 
when  the  animal  draws  itself  into  the 
alienth,  the  ralve  shuts  down  at  an  angle  of 
about  45°,  thus  securing  the  inmate  from 
intrusion  from  the  outside  world.  When 
it  extends  itself  for  the  purpose  of  obtain- 
ing food  or  oxygen,  which  it  does  by  the 
r^^v  of  its  cilia,  it  moves  out  gently,  push- 
ing tlie  valve  on  one  aide  with  its  head,  and 
tlins  opens  the  door  of  its  house.  When  in 
full  play,  the  body  ia  elongated  to  nearly 
twicp  the  length  of  the  tube. 

•  Read  Iwfore  the  Buffalo  Microscopical  Club 
"e«.  li.  1880. 


Upon  the  least  disturbance  by  contact 
with  foreign  bodies,  or  the  captiu*e  of  food, 
it  instantly  contracts  itself,  and  retires, 
the  spiing  closing  after  it.  The  London 
Quarterly  Journal  of  Microscopical  Science, 
for  1869,  has  an  able  paper  on  the  life 
history  of  this  animal,  wdtten  by  J.  C.  Mul- 
ler,  Esq.  He  does  not,  however,  appear  to 
have  had  a  veiy  clear  idea  of  the  valve, 
as  he  does  not  mention  it,  but  gives  i*ather 
incorrect  di-awings  of  it.  In  nearly  all  the 
specimens  whicli  I  have  examined,  I  found 
one  valve  so  well  defined  that  no  mistake 
could  be  made  in  the  interpretation.  The 
Micrograi^hic  Dictionaiy,  taking  its  classi- 
fication, I  suppose,  from  Claparede  and 
Lachmann,  places  it  in  the  9th  genus  of  the 
vorticellina;  the  8th  genus  being  the  coth- 
urnia,  which  it  resembles  in  some  particu- 
lar. Both  genera  have  a  sheath,  and  are 
attached  to  it  by  a  flexible  and  elastic 
stalk.  The  difference  being  that  vaginicola 
is  attached  to  the  base,  while  cothumia  is 
attached  to  the  side  of  the  sheath. 

Mr.  Muller  says,  in  the  paper  referred 
to,  that  he  found  it  in  October  in  bi-ackish 
water.  He  watched  specimens  under  the 
microscope  for  several  clays,  and  learned  a 
great  deal  of  their  manner  of  increase  which 
is  mostly  by  self  division.  The  animal  is 
fastened  at  the  bottom  of  the  sheath,  as  we 
have  said,  by  a  stalk.  At  the  base  of  the 
animal,  where  it  joins  to  the  stalk,  may  be 
noticed  an  enlargement,  and  ultimately  a 
conical  fissure,  which,  in  a  few  hours,  be- 
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comes  longer  and  larger,  and  at  last  divides 
the  creainre  into  two  parts,  which  soon  be- 
come two  distinct  and  perfect  animab,  oc- 
cupying the  same  sheath  side  by  side,  one 
being  nsnaUy  a  little  longer  than  the  other. 
In  a  little  while,  he  says,  one  of  the  two 
will  retreat  to  the  base  of  the  sheath,  and 
there  undergo  such  a  change  in  form  and 
character,  as  to  be  able  in  a  short  time  to 
leave  its  companion  in  the  sole  possession 
of  its  domicile,  and  go  swimming  off, 
to  use  his  words  again,  "  a  free  and  inde- 
pendent animaL"  After  a  while  it  rests 
upon  a  piece  of  conferva  or  alga,  to  which 
it  attaches  itself.  Soon,  the  material  for 
the  formation  of  the  very  hyaline  tube  and 
valve  is  secreted  and  brought  into  shape 
by  a  process,  I  think,  never  witnessed,  and 
not  easily  understood  or  accounted  for;  at 
length,  we  have  a  perfect  animal,  sheath 
and  valve;  the  animal  soon  to  be  divided 
and  send  off  another,  and  so  on. 

W.  Saville  Kent,  in  his  great  work  on  the 
Infusoria,  places  vaginicola  in  the  1st  genus 
of  the  2nd  sub-family  (vaginicolina)  of  the 
vorticellida). 

NOTE. 

The  second  part  of  W.  Saville  Kent's  Manual 

of  Infusoria,  has  a  fly  leaf  attached  to  It.  with  a 

)en  and  ink  sketch  of  this  flame  vaf  inicola.  made 

)y  Mr.  Kent  himftelf.    He  found  the  animal  on  a 

e&t  ot  Mvriopjtyllmn  iSpico^m.  which  was  sent  to 

lim  by  Mr.  Bolton,  of  Birmingham.    The  draw- 

ne  is  made  under  a  madrnifying   power  of  700 

diameters,  and  is  a  very  accurate  representation 

as  enlarged  to  that  extent.    On  the  same  leaf,  as 

on  the  animal  itself,  he  found  and  has  figured 

some  of  the  Choano-Flagellata.  which    are  so 

fully  described,  and  so  beautifully  illustrat^^d  in 

his  Manual.    It  mav  be  worthy  of  remark,  that  I 

found  some  of  tfa^  flagellate  protozoa  in  bunches 

of  from  two  to  eight,  very  similar  in  everjrthing. 

except  that  they  had  no  "  collar"  or  wine  cup,  and 

that  they  had  three  flagella.    No  increase  of  power 

or  variation  of  light  would  reveal  the  '*  collar." 

These  were  found  on  the  Nitella  in  about  the 

same  relative  positions  as  those  found  by  Mr. 

Kent. 

EXPLANATION  OF  PLATE. 

Centre  figure.  Vaginicola  valvata  on  Myrlophyl- 
lum  spicatum.  _  _ 

a.  Codosiga  botryttli.  PI.  li,  Fig.  M-W,  and  iv, 
6-10,  (Manual  of  Infusoria). 


[As  the  figure  alluded  to  by  Mr.  Mills  is  a  T«rr 
interesting  one.  we  have  reproduced  the  whole 
sketch  sent  out  by  Mr.  Bolton,  although,  as  the 
above  explanation  states,  it  contains  figures  of 
several  objects  not  described  in  Mr.  Mills'  article. 
Ed.  Am.  J.  Mic] 


6.  Early  growth  of  same  species. 
c.  Salplngaoca  Bolton i.    SK.  *' 
species. 


Newly  discovered . 


d.  SalpingRK?a  amphorldium,  PI.  v.  Fig  1-9. 

e.  Cladonima  laxa.  SK.  PI.  xvii.  Fig.  6-7  also. 
as  Anthophysa  laxa.  Monthly  Micro aeopiccU  Jour- 
nal. Dec.  1871.  ,      ^.    ,    «.  « 

ff.  Bicosffica  lacnstris.  Jas.  Clark.  PI.  xviii.  Fig. 

g.  Heteronima  eaudata.  PI.  zxiv.  Fig.  i  lO. 


The  Inventor  pf  the  Binocular  Micro- 
scope. 

BT  F.    H.     WENHAM. 

I N  a  letter  from  me,  appearing  in  the 
^  English  Mechanic^  last  summer,  I  de- 
sired that  some  memoir  shonld  be  viittec 
concerning  Prof.  Biddell,  as  the  nndoubted 
first  inventor  of  a  practicable  binocular 
microscope.  In  addition  to  this,  I  wrote  to 
a  friend  in  America*  suggesting  that  he 
shonld  seek  for  records  concerning  the 
ingenious  Professor.  I  mention  this,  that 
I  may  be  exonerated  from  any  charge  of 
suppressing  facts,  and  claiming  undue 
credit  for  what  I  may  have  done  towards 
improving  the  instrument 

Prof.  Biddell's  invention  was  so  original 
that  its  announcement  came  upon  us  all  as 
a  surprise,  as  it  was  based  upon  a  principle 
not  before  thought  of,  or  known  to  be  i^- 
sible — that  of  virtually  enabling  both  eyes 
to  see  through  the  same  object-glass. 

Probably  in  consequence  of  my  notes, 
this  history  has  now  appeared  from  the 
pen  of  CJol.  Woodward,  who  has  taken  up 
the  duty  with  a  sternness  of  decision,  that 
concedes  no  quarter  to  those  who  have 
followed,  and  presumed  to  modify  the  con- 
struction of  the  original  instrument  Be- 
fore writing  his  article,  CoL  Woodward 
would  have  done  well,  to  have  made  him- 
self better  acquainted  with  the  pai-ticulars 
of  the  improvements  effected  by  others.  He 
first  makes  Nachet  the  subject  of  his  some- 
what hard  criticisms.  Now,  this  ingenious 
optician  in  his  first  adaptation  of  a  single 
triangular  prism  for  dividing  the  rajs, 
instead  of  the  two  prisms  of  !Prof.  JEliddell, 
made  a  notable  improvement;  the  con- 
struction was  simplified  thereby,  and  the 
rays   of    the  object  glass  divided  with  a 

♦  The  Editor  of  the  American  Monthly  MUr^' 
itcopical  Journal. 
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knife-like  precision  by  the  edge  of  Lis 
prism,  thus  saving  the  loss  by  the  two  ap- 
proximating edges  of  the  piisms  of  Itiddell. 
This  was  no  copy,  as  Col.  Woodwai-d  infers, 
bnt  a  decided  advance  upon  the  recognised 
iDstiiiment  of  Biddell. 


Concerning  Objectives  of  Wide  Angles. 

\  KECENTLY  published  article  attempts 
to  discuss  this  subject,  and  as  the  mat- 


ii 


ter  is  one  of  the  utmost  interest  and  im- 
portance to  all  who  use  the  microscope  for 


In  Nachet's  later  instrument,  he  adopted  study,  or  for  aught  but  amusement  and 
only  one  pair  of  Biddell's  prisms  for  one  exhibition,  it  may  be  well  to  discuss  it  a 


tube,  using  direct  vision  with  the  other, 
bnt  by  dispensing  with  half  of  the  arrange- 
ment, having  only  one  dividing  line  across 


little  further. 

One  sentence,  and  this  gives  the  key  to 
the  animus  of  the  article,   reads  :     **Not 


the  object  glass,  this  simplification  of  the ,  long  ago  a  gentleman  remarked  to  us  that 
original  plan  must  be  considered  as  a  real  he  thought  it  was  about  time  for  somebody 


advance,    and    by    instantly    shifting    the 
prism  so  that  the  rays  cross  or  pass  over  to 


to  put  an  end  to  the  abstird  and  extrrira- 
gmit  (italics  mine)   writings,    in    whicli   a 


either  eye,  giving  either  steroscopio  or  pseu-  certain  class  of  inieroscopists^have  lately 
doscopic  effect,  as  desired,  without  affecting '  indulged,  concerning  the  value  of  very 
the  simplicity  of  the  an*angement,  is  an  ad-  wide  angular  aperture,  and  unusual  mag- 
vantage  only  to  be  seen  to  be  appreciated,   nification." 


and  19  the  one  best  suited  to  the  short  bodies 
of  the  continental  microscopes.  Previously 
to  this  aiTangement,  I  had  anticipated 
Xachet,  by  the  direct  vision  in  the  main  tube, 


This  is  a  challenge  to  the  writei-s  to  de- 
fend their  advocacy  of  very  wide  angular 
aperture — but  coupled  with  a  different  mat- 
ter, unusual  magnification — for  it  is  a  re- 


which  has  become  the  form  now  so  univer-  markable  fact  that  many,  if  not  all  of  the 
sally  adopted,  that  I  can  well  afford  the  su- '  recent  writers  on  the  subject,  have  given  as 
percilious  criticisms  of  Col.  Woodward.  It  is  a  reason  for  the  use  of  the  *' very  wide" 
the  fact  of  retaining  the  direct  tube  intact  angle  objectives,  tiiat  they  are  a  substitute 
for  single  vision,  in  which  the  main  value  ^or  great  magnification,  or  for  very  high- 
of  my  instrument  consists.  power  objectives. 


Col.  Woodward  mentions  my  previous 
binocular  with  an  achromatic  refracting 
piism,  as   if  it  were  a  failnre;  as  he  has 


I  call  this  a  challenge,  and  it  is  one,  and 
one  that  should  be  taken  up  ;  but  it  is  issued 
in  such  phi-aseology  that  no  one  who  has 


probably  never  seen  one,  this  notion  may  be '  written  on  the  subject  can  feel  called  upon 
excused,  but  the  fact  is,  that  in  performance  to  accept.  For  what  writer  who  has  pub- 
it  is  scarccely  inferior  to  any,  and  I  would  Wished  any    "writing"  will  be  willing  to 


still   recommend    it  to    any   one  perverse 
enough  to   prefer  a  pair   of  inclined  tubes 


"write  himself  down  an  ass"  by  acknow- 
ledging that  what  he  has  already  written  is 


to  be  slipped  on  in  place  of  retaining  the '  absurd  and  extravagant  ? 
standard  direct  tube  intact  and  ever  ready  I     ^^  the  gentleman  who  made  the  suggestion, 
for  use.  or  any  other,  will  specify  the  absurd  and 

However  willing  Col.  Woodward  may  extravagant  writings,  then,  undoubtedly, 
be  to  attribute  the  invention  of  the  "full  the  writers  will  be  rewly  and  willing  to  give 
aperture  prism  "  to  Prof.  Abbe  alone,  yet,  reasons  for  their  faith— if  they  have  not 
in  doing  this,  as  at  the  conclusion  of  his  already  done  so.  But  it  is  a  little  too  much 
paper,  he  again  fails  in  the  historical  part  to  expect  that  A  will  assume  that  B  was  the 
of  the  subject,  which,  ii  he  had  read  up,  he '  absurd  writer,  and  defend  him  ;  or  that  B 
vonld  have  seen  my  description  of  the  con-  i  ^i^l  assume  in  the  same  way  that  M  is  the* 
stniction  and  effects  of  the  prism  published  extravagant  one,  and  so  feel  it  his  duty  to 
many  years  ago,  and  of  which  a  number  i  defend  him. 
have  since  been  fitted  to  microacopea.         i     Such  a  wholesale  grouping  of  all  the  ad- 
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Yocates  of  a  certain  class  of  objectives  as 
absurd  and  extravagant,  has  an  eifect,  to 
a  certain  extent,  for  it  impresses  those  who 
have  not  investigated  for  themselves,  that 
there  must  be  something  in  it. 

It  is  much  to  be  hoped  that  all  the  niicro- 
Bcopists  who  use  the  wide-angle  objectives 
will  give  their  opinions,  for  the  question  is 
important,  and  ought  to  be  p  it  an  end  to 
for  the  benefit  of  all  those  engaged  in,  or 
about  to  engage  in,  studies  requiring  the 
use  of  the  microscope,  so  that  they  may 
have  a  guide  as  to  w^hat  they  shall  pro- 
cure. 

The  question  which  has  been  put  is  this  : 
**  What  new  discoveries  or  new  observations 
have  you  made  with  your  fine  objectives  ?  " 
It  is  important,  and  ought  to  be  answered 
by  each  in  his  own  specialty,  for  it  is  not  to 
be  expected  that  anyone  is  a  master  of  a]l 
departments.  New  discoveries  by  the  micro- 
scope are  as  rare  as  new  discoveries  in  me- 
chanics, but  new  observations  are  made 
nightly. 

The  era  of  veiy  wide  angled  objectives 
commenced  with  Chaa.  A.  Spencer,  about 
1850.  The  value  and  importance  of  wide 
angles  was  well  known  previously,  and  had 
been  amply  written  about.  The  literature 
of  the  microscope,  since  Spencer's  advent, 
has  often  referred  to  the  observations  made 
with  such  lenses.  It  is  only  needful  to 
refer  to  the  writings  of  Prof.  J.  W.  Bailey, 
more  recently  to  those  of  Prof.  L.  S.  Beale, 
still  later  to  those  of  Dr.  J.  J.  Woodward  ; 
especially  to  those  of  the  Rev.  W.  H.  Dal- 
linger  and  Dr.  Diysdale,  who,  I  believe, 
have  made  the  most  valuable  **  discoveries 
and  observations"  in  biology  on  record, 
and  only  by  the  Use  of  wide-angle  lenses, 
vith  great  magnification.  I  can  also  refer 
to  the  report  by  Dr.  H.  J.  Detmers  on  the 
diseases  of  swine — in  his  rei^ort  to  the  De- 
partment of  Agriculture,  1878. 

As  suggested  above,  each  microscopist 
can  be  expected  to  reply  to  the  challenge 
only  for  his  own  work.  For  my  own 
specialty— without  admitting  that  anything 
Iliave  written  la  absurd  or  extravagant— 


the  histology*  of  the  diatoms,  I  can  say, 
positively,  that  the  wide-angle  objectives 
have  almost  revolutionized  the  knowledge 
of  this  order  of  algte,  since  Spencer  made 
his  fii-st  175^  air  angle  lens.  The  figures  and 
descriptions  of  the  older  writers,  Kutzin^, 
Ehrenberg,  Wm.  Smith,  Gregory,  and 
Greville,  are  inadequate  to  represent  what 
we  know  and  can  see  now. 

Other  points  named  in  the  paper  under 
consideration  may  be  referred  to,  as  thev 
refer  to  what  is  the  object  of  microscopy, 
and  what  the  microscopist  should  do  or  get 
to  accomplish  his  ends.  The  writer  sug- 
gests that  *'the  wide-angled  lenses  have  ac- 
complished nothing  as  compared  with  other 
lenses  of  equal  excellence,  cc>mmensTiiat« 
with  their  cast,  and  there  are  but  few, 
comparatively,  who  need  the  special  ad- 
vantages which  the  greatly  increased  aper- 
tures afibrd,  and  when  the  choice  of  tlie 
student,  whose  means  are  limited,  is  be- 
tween a  1-6  inch  at  $34,  and  a  better  one 
at  870,  the  cheaper  lens  will  always  be  sold, 
unless  the  other  can  be  shown  to  be  uiore 
useful."  This  pa.ssage  contains  so  manv 
things  in  so  few  words,  that  the  analysis 
of  it  must  require  many  more  lines.  It 
certainly  needs  no  argument  to  prove  tbat 
those  whose  means  are  limit-ed  to  $34  are 
more  numerous  than  those  whose  means 
are  unlimited ;  ergo,  there  may  be  more 
buyers  at  $34  than  at  $70.  But  the  alterna- 
tive presented  is  not  the  tnie  one.  The 
student  is  noi  confined  to  the  exi>enses  of 
$34  and  $70,  for  he  may  select  the  same 
power  at  $40,  or  $50,  or  $15,  according  to  his 
means  or  judgment.  It  is  the  verj'  objeet 
of  the  discussion  to  bring  up  the  evidence 
and  testimony  of  those  who  know  as  to 
which  class  of  instruments  is  needed  by  the 
scientific  investigator. 

There  is  a  prevailing  want  of  infoimation 
in  regard  to  the  comparative  cost  and  the 
comparative  performance  of  optical  instru- 
ments.    A  gain  of  lO  per  cent,  in  the  per- 

•  Some  people  think  the  study  of  the  diat^^ms 
consists  In  making  out  superficial  marks,  lines, 
striae,  or  beads.  I  fco  deeper,  and  with  higa- 
anurle  lenaoR  attempt  to  know  the  Intimate  con- 
struction of  the  valve,  of  the  cellules,  stris.  etc- 
true  hlstoloiry. 
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formance  of  good  instruments  cannot  be  ex- 
pected short  of  100  per  cent,  in  the  cost.  In 
this  estimate  I  do  not  include  such  lenses 
as  are  **  manufactured  by  the  hatful "  by  rule 
of  thumb,  as  too  many  are,  but  only  such  as 
are  made  by  the  masters,  by  lcng«  and 
tedious  labors  and  trials,  by  daylight  and 
lamplight. 

The  question  was  asked  one  of  the  most 
illustrious  makers  of  telescopes  now  living, 
"  Will  a  telescope  of  25  inches  aperture  be 
25  times  as  efficient  as  one  of  one  inch  aper- 
ture?" His  reply  was  :  **It  is  doubtful." 
Now,  when  it  is  remembered  that  a  25  inch 
object-glass  is  not  merely  25  times  larger, 
but  600  times — i.e.,  it  collects  600  times  the 
hght,  and  costs  more  than  600  times  the 
money — it  will  be  seen  that  a  little  gain  is 
to  be  obtained  only  by  a  large  expense. 
Yet  the  astronomer  appreciates  and  values 
this  gain,  and  is  willing  to  incur  almost  any 
cost  to  secure  it. 

It  is  just  the  same  with  the  microscope. 
The  scientific  investigator  values  every  in- 
orease  of  performance. 

The  article  in  question  then  says,  *'  that 
cue  of  the  greatest  improvements  in  the 
microscope  that  has  been  made  since  Lis- 
ter's discovery  of  aplanatism,  is  the  appli- 
cation of  the  principle  of  homogeneous 
immersion."  (For  the  origin  of  that  prin- 
ciple see  Monthly  Microscopical  Jownidlj 
London,  Aug.,  1871,  p.  214.)  Now,  nearly 
the  whole  merit  of  that  principle  is  due  to 
its  property  of  admitting  the  extreme 
angular  aperture  ! !  which  the  writer  con- 
tends is  of  no  advantage  ''commensurate 
with  its  cost."  He  may  reconcile  the  con- 
tradictions :  Either  the  homogeneous  prin- 
ciple is  of  advantage  *'  commensurate  with 
the  cost,"  or  it  is  not  one  of  "  the  gi*eatest 
improvements." 

He  admits,  ''It  is  true  they  are  in  ceiiain 
respects  superior  to  the  latter  (i.  e.,  the 
narrow  angle),  but  it  is  no  less  true  that 
their  superiority  is  confined  within  such 
narrow  limits,  that  only  those  who  are  en- 
gaged in  work  that  requires  just  those 
qualities  will  find  such  objectives  to  he 
worth  their  additional  cost."     "It  is  to  be 


understood  that  we  refer  to  persons  who  are 
engaged  in  what  is  justly  called  scientific 
work."  This  statement  of  principle  and 
its  teaching,  to  those  about  to  engage  in 
"scientific  investigations,"  is  one  common 
to  many,  but  one  that  I  hold  to  be  entirely 
erroneous,  and  its  advocates  false  teachers 
and  misleaders.  It  is  time  that  the  question 
between  wide  and  narrow  angle  lenses 
should  be  put  an  end  to,  and,  therefore,  the 
advocates  and  believers  of  either  should 
present  their  demonsti-ations.  It  is  useless 
for  anyone  to  express  an  opinion  on  the 
wide-angle  lenses  unless  he  has  actually 
worked  with  them.  What  is  scientific  in- 
vestigation ?  Is  it  not  to  elicit  the  truth, 
and  the  whole  truth  ?  I  do  not  understand 
it  to  be  merely  to  see  something  described 
in  "the  books,"  which  are  usually  behind 
the  time,  but  to  learn  if  the  books  have  told 
the  whole  story. 

To  leai-n  this  the  investigators  should  use 
the  best  appliances  of  objectives,  stands, 
and  apparatus  that  art  affords.  It  is,  then, 
possible  that  the  wide-angle  lens  will  show 
no  more  than  the  "  naiTow  angle  one  of  equal 
excellence,"  and  that  is  as  much  a  contri- 
bution to  science  as  a  new  discovery  ;  it  is 
the  discovery  of  a  new  fact.  But  until  the 
student  has  used  (not  merely  looked  through 
for  five  minutes)  the  wide  angles,  he  re- 
mains ignorant  of  the  question  whether 
there  was  anything  beyond  his  ken  or  not. 

In  judging  of  the  comparative  value  of 
any  specified  lens,  the  mere  vision  of  an  ob- 
ject is  not  the  whole.  One  lens  may  show 
the  same  far  better  than  another,  and  that  is 

a  true  test  of  superiority.  0.  S. 

•  •  • 

Shallow  Tin  Cells. 

BY  ALLEN  Y.  MOOKE. 

FOB  some  years  past,  I  have  made  use  of 
a  form  of  cell  which  is  at  once  cheap, 
easily  made  and  durable,  and  as  I  have 
never  seen  a  description  of  it,  I  beg  leave 
to  describe  it  for  the  benefit  of  those  who 
desire  a  cell  which  can  be  made  and 
finished  in  fifteen  minutes. 

Of  deep  cells,  I  have  nothing  to  say, 
except  that  too  much  care  cannot  be  taken 
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in  their  making;  and  the  manipulator 
ehonld  always  bear  in  mind  that  if  a  speci- 
men is  worth  mounting  at  all,  it  is  worth 
putting  up  in  a  proper  manner.  This  also 
applies  to  shallow  cells,  as  well  as  io. every 
form  of  mount. 

A  cement  cell  requires  considei-able  time 
to  dr^,  and  even  shellac  takes  longer  to 
harden  than  is  usually  supposed.  There- 
fore, a  cell  is  required  which  is  easily  made 
and  which  may  be  used  immediately.  The 
only  cell  that  I  know  of,  which  answers 
this  purpose,  is  the  tinfoil  cell.  I  make 
them  in  the  following  manner: 

Flood  a  clean  warm  slide  with  lacquer, 
(a  weak  solution  of  shellac  and  alcohol), 
allowing  it  to  drain  fiom  one  corner  as  a 
photographer  does  the  negative  plate  when 
flooding  it  with  collodion.  The  heat  of  the 
slide  causes  a  rapid  evaporation  of  the  alco- 
hol, leaving  a  film  of  shellac  on  the  slide. 
Now,  have  ready  a  piece  of  clean  flat  tin- 
foil, a  little  larger  than  the  outer  diameter 
of  the  cell  required.  Heat  the  slide  till  the 
fllm  of  shellac  is  melted,  taking  care  not  to 
"boil  it.  The  foil  should  then  be  placed 
upon  the  centre  of  the  slide,  and  firmly 
pressed  against  it,  so  that  it  may  -adhere  at 
all  points.  In  a  few  minutes  the  slide  will 
be  cool  and  the  foil  firmly  adherent.  It 
may  now  be  placed  upon  the  turn  table 
and  with  the  point  of  a  sharp  knife  blade, 
two  clean  cuts  should  be  tunied  through 
the  foil — one  for  the  outer  and  one  for 
the  inner  edge  of  tbe  cell.  As  soon  as  the 
cuts  are  made,  the  superfluous  tin  should 
be  scraped  away,  and  the  slide  cleaned 
with  alcohol — it  is  then  ready  for  use.  The 
cement  is  hard,  and  no  time  need  be  wasted 
waiting  for  it  to  dry  as   in  ordinary  cells. 

I  send  you  with  this,  a  preparation  of 
TrichophyUm  tonsurans  in  which  the  tinfoil 
cell  has  been  used.  It  certainly  looks  as 
neat  as  any  other  kiod  of  c«ll,  while  it  pre- 
sents facilities  for  sealing  which  most  of 
the  plain  cement  cells  do  not  possess.  The 
slide  sent  is  a  glycerine  mount. 

Cleveland,  Ohio.  January,  1881. 

[The  slide  received  from  Mr.  Moore  not 
only    presents   a    handsome    appearance, 


mechanically,  but  seems  to  serve  admirably 
the  purpose  for  which  it  was  intended,  as 
the  preparation  is  in  fine  condition.  Tin- 
foil 18  so  easily  cut  with  any  sharp  tool  that 
no  difficulty  can  be  found  in  ** turning'* 
it  up  on  the  turn-table,  tliough  for  this 
purpose  the  **  spring  "  or  electric  turn-table 
would,  no  doubt,  be  the  most  efficient 
We  have  a  small  electro-magnetic  turn- 
table, on  which,  when  driven  with  two 
carbon  cells  we  can  turn  wooden  cells. — £d. 
Am.  J.  Mia] 


New  Freshwater  Sponges.* 

BY  HENBYMILIia 

T  HAVE  to  call  the  attention  of  the  Gub 
^  to  a  new  variety  of  sponge  found  in 
Niagara  River  in  October  last.  In  tbe 
paper  which  I  presented  to  the  club  on 
sponges  some  months  ago,  I  said  we  had 
found  only  two  varieties,  both  belonging  to 
Spongilla  Fluviatilis.  This  third  variety  be- 
longs to  the  type  SpofigiUa  Imcus/Hs.  The 
great  difference  between  the  two  types  be- 
ing that  all  the  species  included  in  S.  Fln- 
viatilis  have  the  walls  of  the  ovarian  cai>- 
sules  made  up  and  strengthened  by  birotn- 
late  spicula  placed  side  by  side  radiaUj. 
In  all  the  species  included  in  the  type  S. 
Lacustris,  the  capsules  have  a  more  leathen* 
covering,  and  the  spicula  peculiar  to  them 
are.  neither  birotulate,  nor  do  they  pass 
through  the  walls. 

The  spicula  in  this  type  are  either 
straight  or  curved,  and  are  arranged  at 
light  angles  to  the  radius — in  other  words, 
they  lie  flat  on  the  side  of  the  capsules. 
In  the  specimen  before  us,  the  spicula  are 
very  slightly  curved,  blunted  at  the  ends* 
and  tliickly  spined.  The  ovarian  capsules 
lie  closely  matted  together  in  almost  regu- 
lar order,  with  but  a  thin  skeleton,  which, 
in  my  specimen,  is  mostly  washed  off. 
Sometimes  the  spicula  of  other  varieties 
growing  near  by,  get  mixed  with  these,  so 
that  without  care  one  might  be  misled  in 
some  of  his  conclusions.  It  does  not  groir 
in  these  water  larger  than  a  large  cent 

It  is  a  vei-y  beautiful  and  interesting 
specimen.     The  foramena  of  tbe  capsules 

•  Read  Iwfore  the  Buffalo  Microscopic&l  Clut». 
Dec.  14.  1880. 
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are  on  the  upper  surface,  and  have  the  ap- 
pearance of  broken  tubes.  I  call  this  speci- 
men No.  3,  provisionally. 

Growing  close  to  it  I  found  a  mere  fiag- 
ment  of  another  species,  which  I  think  is 
identical  with  a  specimen  sent  to  me  by  Mr. 
Dawson,  of  Montreal,  and  which  he  has 
named  8.  Ottawaensis.  If  this  is  so,  we 
have  four  species  growing  within  our  city 
limits. 

[Since  the  above  was  read  before  the 
Society,  I  have  corresponded  and  exchanged 
slides  with  Mr.  Edward  Potts,  of  Philadel- 
phia. Of  the  six  beautiful  slides  which  he 
sent  to  me,  only  one  is  identical  with  any 
of  ours,  and  that  is  what  I  call  my  No.  3. 
This  has  been  found  in  Philadelphia  and 
named  by  Dr.  Leidy,  SpongiUa  Fragilis. — 
H.  M.J 

The  Awards  at  Great  Exhibitions. 

^PHE  following  pungent,  but  accurate  de- 
-■-  scription,  of  the  methods  of  award  pur- 
sued at  too  many  of  our  great  exhibitions, 
is  translated  from  a  recent  issue  of  Dr.  Pel- 
letan's  Journal  de  Micrographie  : 

Allow  us,  now,  to  finish  this  review  with 
a  little  story,  which,  while  irrelevant  to  the 
matters  in  hand,  may  serine  as  a  reply  to 
Tarious  questions  that  have  been  addi*essed 
to  US  in  regard  to  the  fact  that  such  or  such 
a  constructor  or  optician  did  not  figure  in 
the  lost  or  recent  Exposition.  Besides,  it 
justifies  the  attack,  violent  enough,  we  con- 
fess, that  we  made  in  1878,  against  the  ex- 
position juries,  which  are  too  often  abso- 
lutely incompetent. 

Here  is  our  little  story  then  : 

Among  the  exhibitors  at  the  exposition  of 
1867,  there  was  a  famous  constructor  of 
optical  instruments,  one  of  those,  certainly, 
who  put  the  most  careful  work  into  every- 
thing they  undertake,  and  who  only  allow 
perfect  work  to  come  from  their  shops — it 
was  Dr.  J.  G.  H.  During  the  whole  expo- 
sition our  constructor  was  at  his  post,  think- 
ing that  one  day  or  other  the  jury  would 
come  and  examine  his  instruments. 

But  i^  was  a  vain  hope — not  a  single 
member  of  the  jury  ever  appeared  before 


the  show  case  of  our  exhibitor,  whose  key, 
during  all  those  long  months,  remained  in 
its  owner's  pocket.  But  this  did  not  pre- 
vent Dr.  J.  G.  H.*s  learning,  with  astonish- 
ment, one  fine  morning,  that  the  distiiba- 
tive  justice  of  the  commission  of  rewai'ds 
had  decreed  him  a  bbonze  m£DAI<. 

"If  a  competent  jury,"  said  he,  **  hod  ex- 
amined my  instruments  ;  if  it  had  studied 
them,  tried  them,  compared  them  with 
those  of  my  competitors,  and  if  from  this 
labor  it  hod  resulted  that  I  only  deserve  a 
bronze  medal,  I  should  have  bowed  to  and 
accepted  the  decision  of  the  commission, 
and  its  medal.  But  the  instruments  have 
not  been  taken  from  their  case  ;  no  one  has 
seen  them,  studied  them,  tned  them,  nor 
compared  them — how  can  it  be  that  anyone 
should  know  that  they  deserve  a  bronze 
medal  rather  than  a  pipe  of  tobacco  ?  1*11 
have  none  of  it !  *'  And  Dr.  J.  G.  H.  re- 
fused the  bronze  medal.  But  in  1878  the 
commission  noticed  that  the  skilful  con- 
structor had  addressed  no  request  to  them, 
nor  presented  any  piece  of  work; — he  did 
not  exhibit. 

This  abstention  on  the  part  of  a  man 
known  to  all  the  scientists  of  Europe,  made 
a  certain  noise — so  much  so,  that  one  day 
an  Academy  Inspector,  a  distinguished 
physicist,  as  well  as  a  very  good  man,  and 
whom  we  are  lucky  to  have  had  formerly 
as  professor  of  physics  at  the  Lyceum  St. 
Louis,  M.  Q.,  sought  out  the  constructor, 
asking  him  the  causes  of  his  regretable  ab- 
stention, which  would  leave  a  sensible  void 
in  the  French  part  of  Class  XV.  To  whom 
the  latter  answered  by  the  stoiy  of  his  little 
adventure  with  the  jury  of  1867. 

Swearing,  but  a  little  late  in  the  day, 
that  tliey  wouldn't  catch  him  at  it  again, 
M.  Q.  insisted,  prayed,  answered  for  it  that 
this  time  the  jury  should  act  seriously,  and 
would  actually  examine  all  productions  ex- 
hibited.    It  was  in  vain. 

Seveml  times  the  Inspector  returned  to 
the  charge — so  effectually  that  at  lost  Dr.  J. 
G.  H.  gave  his  ttUimatum. 

**  Well,  I  consent.  I  will  exhibit,  but  on 
the  express  condition  that  they  shall  make  a 
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writlen  agreement  that  my  instrnments  shall 
be  examined,  tried  and  compared ;  if  not, 
no!" 

The  thing  was  difficult  and  dangerous  ; 
so  M.  Q.  took  himself  off,  and  did  not  come 
back.  And  that  is  why  Dr.  J.  G.  H.  did 
not  exhibit  in  1878. 

This  is  what  will  end,  soon  or  late,  by 
ruining  the  prestige  of  expositions,  juries, 
medals — ^that  one  of  two  things,  either  the 
commission  on  rewards  acts,  or  it  does  not 
act.  If  it  does  not  act,  the  I'ewards  are 
given  to  Tom,  Dick,  and  Harry  (particu- 
larly to  the  friends  of  the  members  of  the 
jury)  ;  if  it  acts,  in  most  cases  its  members 
are  absolutely  incompetent  And  if,  acci- 
dentally, some  of  them  are  competent,  they 
are  the  commercial  rivals  of  the  exhibitors 
whom  they  have  to  judge — and  in  either 
case,  the  rewards  are  distributed  in  a  re- 
diculous  manner. 

So  we  understand  these  absences ;  we 
even  wonder  why  they  are  not  more  nume- 
rous, for  we  have  followed  closely  the  oper- 
ation of  the  jury  in  1878,  and  particularly 
that  of  the  jury  of  the  class  which  contained 
the  microscopes,  especially  the  objectives. 
There,  also,  we  saw  cases  which  had  not 
been  opened,  instruments  which  had  not 
been  examined  (which  did  not  prevent 
certain  awards  from  being  made).  There, 
also,  we  saw  members  of  the  jury  who  were 
completely  ignorant  of  what  they  had  to 
pass  judgment  upon,  and,  for  example,  did 
not  know  what  a  ** correcting"  objective 
is,  nor  **what  it  is  for."  And  they  want 
men  like  Prazmowski,  Powell  k  Lealaud, 
Tolles,  Spencer,  and  other  famous  opticians, 
who  are  the  foremost  in  the  world,  to  come 
and  submit  their  masterpieces  to  the  appre- 
ciation of  a  lot  of  good  people  who  under- 
stand nothing  about  them,  and  who  pretend 
to  pass  judgment  upon  them,  and  reward 
each  according  to  his  merits — merits  of 
which  they  have  not  even  a  notion,  and 
which  they  are  incapable  of  understanding. 
So  if  Tolles,  Powell,  and  the  others,  refuse 
to  submit  to  this  humiliation,  are  they  not 
completely  and  absolutely  right  ? 

But  we  have    allowed    ourselves  to  be 


drawn  further  than  we  intended,  and  that 
made  us  forget  what  we  had  to  say— ve 
w^anted  to  recall  that  there  is  now  at  Brus- 
sels a  magnificent  exposition.  We  wish, 
without,  however,  being  too  confident,  that 
the  commission  of  awards  will  be  more  com- 
petent than  those  of  Paris  in  1867  and  1878. 
and  we  hope  to  be  able,  in  our  next  number, 
to  commence  a  series  of  accounts  of  the  part 
of  that  exposition  which  comes  within  the 
scope  of  the  Journal  de  Mia^ographie, 
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Microscopical  Examination  orthe  Clays 
in  the  Comstock  Lode.* 

BT   MELVILLE  ATWOOD. 

AS  a  preliminary  to  a  statement  of  the 
results  of  my  examination  of  the 
Comstock  clays,  I  wish  to  say  that  I  fimilv 
believe  that  had  the  clays  of  the  Comstock 
been  carefully  studied  years  ago,  by  the  in- 
formation obtained  from  that  source,  much 
time,  and  large  sums  of  money,  might  have 
been  saved  in  the  discovery  of  the  different 
large  and  rich  ore  bodies,  and  that  eveii 
at  this  time  a  knowledge  may  be  gained  in 
that  way  which  would  greatly  assist  in  di- 
recting the  search  for  fresh  or  undiscovered 
deposits.  For  those  in  chai'ge  of  the  mines 
to  acquire  a  connect  knowledge  of  the 
character  of  the  enclosing  rocks  of  the  lode^ 
and  the  true  condition  of  the  mineralized 
silver  and  gold  in  the  lode,  would  appear 
absolutely  necessary  for  the  successful  ex- 
traction and  milling  of  the  diffei-ent  ores. 
These  are  comparatively  inexpensive  means 
of  obtaining  information,  but  nevertheless 
of  the  greatest  importance.  For  instance, 
we  frequently  hear  of  rich  strikes  of  **  gi'eep 
chlorides  "  in  some  of  the  mines.  Now,  if 
such  ore  was  really  met  with,  the  treatment 
of  it  in  milling  by  "wet-stamping"  would 
be  attended  with  the  same  results  as  that  of 
wet  stamping  **  black  copper  ore  "—the 
loss  of  the  greater  portion  of  it.  It  does 
not  appear  very  creditable,  that  after 
20  yeara  of  mining  and  milling  on  the  Com- 
stock that  there  are  not  wanting  those  \('ho 
hold  that  a  large  portion  of  the  gold  found 
in  the  lode  exists  in  a  minei*alized  condition. 
Indeed,  the  way,  so  far  as  I  can  understand, 
in  which  thev  estimate  their  loss  on  treat- 
ment  at  the  Comstock  mills,  greatly  favoi^ 
that  idea — the  result  of  the  cleaning  of  the 
mortars  not  being  added  to  the  batterv 
l>ulp  assays,  so  that  they   do  not  obtain  ft 
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fair  return  of  the  gold  contents  of  the  vein- 
stufT  under   ti'eatment,    and    consequently 
cannot  correctly  estimate  their  loss.    At  the 
different  Califoiiiia  quartz   mills,    a  large 
proportion  of  the  go]d  is  usually  found  in 
cleaning  out  the  mortars;  so  much  so,  that 
not  long  ago,  at  one  of  the  mills  in  Mono 
county,  it  was  found  necessary  to  make  use 
of  a  small  bar  and  sledge  hammer  to  loosen 
the  gold,  which   had  accumulated  in  such 
quantities  in  their  mortal's.     In  the  Virginia 
part  of  the  lode,  as  late  as  May,  1859,  and 
before  the  discovery  of  silver  in  that  portion 
of  the  ground,  the  cradlings  from  the  crop- 
pings  of  the  lode,  was  pounded  in  mortal's 
with  mercury,  and  the  amalgam  so  obtained 
when  retorted,   was,  I  am   informed,  sold 
for  from  $6  to  $8  per  ounce.     The  gold  can 
now,  by  the  aid  of  a  bat^a.  be  waslied  out 
from  the  ore  taken  from  the  deepest  work- 
ings:   No.  1 — Specimen  of  Comstock  ore, 
with  gold  from  the  croppings  of  the  Mexi- 
can mine,  taken   out  of  Comstock   rocker 
June  22d,  18d9.     No,  2— Comstock  ore,  with 
gold  from  the  fifth   gallery  of  the   Ophir 
mine.     No.  3 — Comstock  ore    taken    from 
the    deep    workings    of    the    Consolidated 
Virginia  mine.     No.  4 — Gold  mounted  on 
slide,  which  was  panned  out  from  a  small 
quantity  of  No.  3  ore.     The  Comstock  gold 
is  very  much  alloyed  with  silver,  and  con- 
Hists  of  gold,  55.37;  silver,  44.93.     The  clays 
of  the  Comstock  are  found  on  the  foot,  and 
what  is  called  the  hanging  walls  of  the  lode, 
and  from  the  "sides  "  of  the  rich  ore  bodies 
met  with  in  the  different  branch  ore  fissures, 
also  occupying  the  upper  portions  of  such 
tissures  or  rents  where  there  is  no   ore  ex- 
cept the  small  rounded  pieces  mixed  with 
it.    It  is  very  evident  that  the  clays  were 
formed  subsequent  to  the  quartz-vein-stuff, 
and  most  likely  by  the  circulation  of  heated 
waters  acting  upon  and  decomposing  parts 
of  the  enclosing  rocks,  and    the  rounded 
character   of    some    quartz-vein-stuff    and 
counti-y  rock,  met  with   in  the   clays,  was 
the  result  of  the   mechanical  wearing  from 
the  movement  of  the  heated   waters.     The 
rounded  pebbles  of  quartz  with  ore  in  tliem 
are  found  in  such  positions  that  they  must 
have  been  brought  up  from  greater  depths. 
The  same  may    be    said  of  the  pieces  of 
country  rock,   which  in  many  cases   were 
not  the  same  as  that    **  cheeking  them,"  or 
at  the  same  level.     The  clays  which  I  ex- 
amined were  taken  from  my  private  collec- 
tion.    Unfortunately,  I  had  not  any  from 
the  foot-walL     The  way  in  which  I  made  the 
examination  of  the  clays  was,  first  to  place 
them  in  a  porcelain  dish,  pouring  hot  water 
over  them  and  keeping  them  in  the  water 
for  several  hours,  stirring  occasionally,  till 


all  the*  particles  that  would  dissolve  were 
taken  up  by  the  water.  Afterward  I  emp- 
tied the  contents  of  the  porcelain  dish  into 
a  bat^a,  allowing  everything  that  was  dis- 
solved to  float  away.  By  the  bat^a  the  py- 
ritic  matter  and  other  heavy  bodies  were 
separated  from  the  rest  of  the  coai'ser, 
rounded,  and  lighter  fragments  of  vein-stuff 
and  country -rock.  The  pyritic  matter  is 
then  tested  for  gold,  silver  and  tellurium, 
and  also  a  microscopic  examination  of  it  is 
made  under  water.  The  fragments  of 
countiy  rock  and  vein-stuff  are  then  washed 
again,  using  a  brush  to  rid  them  of  any 
clay  that  might  still  adhere  to  them.  After 
di'ying,  they  are  put  into  a  separator  having 
sieves  with  30,  50,  and  100  holes  to  the  linear 
inch — a  uniform  size  enabling  me  to  ex- 
amine them  better  with  the  microscope. 
The  fragments  that  pass  through  the  sieve 
having  100  holes,  I  place  in  a  small  cell, 
fastened  on  the  glass  slide,  and  filled  with 
water,  which  I  cover  with  thin  glass — the 
shape  of  the  fragments  are  seen  much  better 
in  this  way  since  by  slightly  moving  the 
thin  glass  cover,  they  can  be  made  to  turn 
and  exhibit  their  forms  in  different  direc- 
tions. From  the  larger  pieces  of  rounded 
country  rock  met  with  in  the  clav,  I  cut 
sections.  No.  5  is  one  of  them  cut  from  a 
piece  of  about  4-10  of  an  inch  in  diameter, 
and  which  I  send  for  your  inspection.  The 
rock  from  which  it  was  broken  is  a  ti-achy tic- 
diorite,  with  a  grayish-green  ground  mass 
of  plagioclastic  felspar.  It  is  rich  in  minute 
black  pai-ticles  of  magnetite.  Some  of  the 
hornblende  is  of  an  emerald-green  color, 
slightly  fibrous.  There  also  appears  to  be 
little  patches  of  what  is  called  **  viridite." 
The  felspar  in  this  rock  has  comparatively 
undergone  very  little  alteration.  Nos.  6  and 
7  are  sections  taken  from  the  enclosing  east 
and  west  rocks,  of  one  of  the  richest  oi*e 
bodies  vet  met  with  on  the  Comstock.  You 
will  see  that  they  are  of  the  same  character, 
and  as  little  altered  as  that  found  in  a 
rounded  state  in  the  clavs,  The  fact  of  the 
tmchytic-diorite  being  found  to  the  east  and 
west  of  the  ore  body,  and  the  absence  of 
what  is  called  the  *'  black  dyke,"  goes  far  to 
prove,  if  any  proof  l)e  needed,  that  the 
richest  ore  bodies  of  the  Comstock,  for  the 
most  i)art,  only  occupy  portions  of  branch 
fissures,  and  are  not  usuallv  met  with  in 
the  main  fissure.  I  have  noticed  that  rocks 
on  the  Comstock,  which  have  undergone 
the  greatest  amount  of  alteration,  and  in 
which  the  felspar  is  highly  kaolinized,  are 
those  where  the  planes  in  the  jointed  struc- 
ture are  of  an  open  character,  allowing  the 
heated  vapors  from  greater  depths  to  rise 
through  them.     I  find,  that  with  the  excep- 
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tion  of  some  of  the  larger  grains  *  being  do  all  tliat  any  glass  of  that  aperture  'will 
rounded,  that  apparently  no  change  has  do,  strikes  me  with  peculiar  force,  because 
taken  place  in  the  iron  pyrites  during  the  I  have  l)een  leaning  to  that  view  myself.  It 
decomposition  of  the  rocks,  of  which  it  amounts  to  this,  viz.:  Angle  of  aperture 
formed  a  small  pai*t.  The  clays  contain,  on '  determines  the  i^ower  of  discriminating 
an  average,  about  two  per  cent,  of  pyritic  minute  variations  of  structure,  or  of  sur- 
matter,  about  the  same  proportion  as  that  face  in  the  plane,  which  is  in  focus ;  ergo, 
in  the  rock  before  decomposition;  the  if  the  objective  is  thoroughly  well  corrected, 
pyrites,  in  some  instances,  gave  a  small  |  eye-piecing  will  do  nearly  all  that  mcrease 
return  of  gold  and  silver.  The  magnetite ,  of  power  in  the  objective  would  do,  without 
found  mixed  with  the  pyrites  after  panning,  increasing  or  widening  the  angle. 
'I  separate  by  placing  the  whole  in  water,  i  A  practical  suggestion  gi'ows  out  of  this, 
and  then  making  use  of  a  small  bar  magnet. '  which,  if  it  could  be  carried  out  by  Zeiss, 
The  fine  sand  which  passed  through  the  under  Prof.  Abbe's  directions  and  with  his 
sieve  having  100  holes  to  the  linear  inch,  formulae,  would  be  of  interest  to  the  micro- 
contains  a  large  proportion  of  quartz,  and  scopical  world.  It  is,  tlmt  the  true  model 
also  small  calcareous  granules  mixed  with  |  for  a  series  of  objectives  would  be  a  li^t 
the  undecomposed  felspar.  The  fragments  '  containing  the  lowest  powers  that  can  be 
of  quartz  are  much  corroded.  I  very  much  thoroughly  well  made  of  each  of  the  desira- 
regret  my  want  of  adequate  optical  ap-  ble  angles  which  will  combine  maximum 
pai*atus,  which  prevented  my  making  as  aperture  with  low  magnificatioD.  The 
thorough  an  examination  of  the  Comstock  series  would  thus  be  scientifically  progi'eb- 


clavs  as  I  could  have  wished. 


sive.     We  should  then  only  need  to  selw*! 


So  many  of  our  Society  being  more  or  less  those  which  would  combine  the  most  de- 
interested  in  the  examination  of  mines, '  sirable  wm^khig  distance  with  other  qualities 
must  plead  my  excuse,  if  any  be  needed,  and  the  model  series  would  be  complete, 
for  calling  your  attention  to  a  little  device  '  Besides  the  lowest  powers,  we  should 
which  I  have  lately  used  with  very  satisfac-  want  one  objective  of  40^  angle  for  use  with 
tory  I'esults  in  my  underground  examina-  ]  the  binocular  upon  opaque  objects.  We 
tious.  The  want  of  sufiicient  light  has  should  want  a  glass,  with  nearly  half  an 
always  been  felt,  and  was  a  great  di*aw- 1  inch  actual  working  distance,  for  use  with 
back  in  our  underground  examinations. :  dissecting  insti*ument4i  or  with  the  me- 
In  England  large-sized  candles  were  pur-  chanical  finger.  Another,  with  an  eighth 
posely  made  for  the  use  of  the  under-  or  a  tenth  of  an  inch  clear  working  dis- 
ground  superintendents.  A  great  deal  of  tance,  would  be  needed  for  rough  examina- 
skill  and  practice  are  required  in  the  man-  tions  of  algee,  etc.,  in  the  common  animal- 
agement  of  the  candle  undergi'ound,  and  by  cule  cage  or  compressor,  with  pi'etty  thick 
that  means  the  close  observer  will  easily  dis-  cover  glasses.  The  problem  is.  What  is  the 
tinguish  between  the  "expert  "and  the  in*ac-  highest  angle  consistent  with  these  condi- 
tical  miner.  The  candle  is  generally  earned  tions  ?  Indeed,  I  do  not  see  why  we  should 
in  the  left  hand,  and  the  right  is  used  to  not  rate  our  glasses  by  the  angle  of  aper- 
shade  ihe  eyes  from  the  light.  My  device  ture  rather  than  bv  the  so-called  focal  dis- 
is  a  small  glass  reflector,  one  of  which  1 1  tance,  for  we  should  always  know  what  a 
submit  for  your  inspection.  It  fits  the  thoroughly  coiTected  glass  of  a  given  angle 
hollow  of  the  right  hand,  and  by  holding !  otight  to  do  :  whereas,  nobody  knows  what 
the  candle  before  it  with  the  left  a  strong  a  glass's  performance  will  be,  because  it  is 
light  may  be  thrown  at  pleasure  in  any  di-  called  a  ** quarter*'  or  an  "eighth  "  under 
rection,  aud  to  a  considerable  distance',  en-  the  present  nomenclature, 
abliug  you  to  see  the  roof  of  the  drift,  and  In  further  elucidation  of  the  matter,  it 
cross  cuts  and  slopes,  which  you  otherwise :  may  be  well  to  refer  to  the  tables  which  the 
would  not  be  able  to  examine.  I  carry  the  I  Royal  Microscopical  Society  have  published 
reflector  in  a  small  pocket  in  the  right-hand  and  kept  standing  in  their  journal.  These 
side  of  my  underground  coat.  tables  are  based  upon  Prof.  Abbe*s  notation, 

^^^ I  and  show  the  resolving  and  defining  power 

'  *  *  '  of  objectives  of  various  angles,  theoretically 

An  Ideal  Series  of  Objectives  for  Micro- 1  calculated  from  Abbe's  formula.     They 

SCOnical  Work  ^^^®'  °^  course,  the  possible  performance  of 

M/upii/ai   ffu  IV.  glasses,  to  which   objectives   will  approxi- 

PROr.  ABBE'S  enunciation,  in  a  recent  mat«  according  to  the  perfection  of  their 
article,  of  the  proposition,  in  substance,  corrections  aud  finish.  It  is  easy  to  see 
that  one  gi-eat  objective  of  a  given  angle  of ,  how  a  series  of  glasses,  constructed  upon 
aperture  should,   if  properly  constructed, '  the    conditions    which    have    been   statetl 
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above,  may  combine  maximum  pei*formance 
in  each  depaitrntint  of  work,  with  the  mini- . 
mnm  number  of  objectives.  Thus,  the 
scieutilic  outfit  of  the  microscopist  would  ; 
be  made,  at  once,  least  cumbei'some  in 
quantity,  and  most  eflScient  in  quality.  In 
this  way,  we  should  have  what  might  fairly 
be  called  an  ideal  series  of  lenses. 

In  practice,  the  result  would  be  some- 
what as  follows,  viz.;  1.  An  objective  of 
40^  aperture  and  half  an  inch  working  dis- 
tance, giving  about  forty  diameters  mag- 
nification with  the  ordinary  No.  1  ocular, 
and  resolving  38,000  lines  to  the  inch  ;  2. 
An  objective  of  100°  aperture  and  one-eighth 
of  an  inch  working  distance,  giving  about 
120  diameters  magnification,  and  resolving 
70,000  lines  to  the  inch  ;  3.  A  homogeneous 
immei-sion  objective  of  120*^  balsam  angle  of 
ai)ei'ture,  giving  about  300  diameters  mag- 
nification, and  resolving  120,000  lines  to  the 
iuch.  Proijer  eye-pieces  would  make  these 
three  objectives  cover  the  intermediate  mag-  j 
nifications  desirable,  and  the  third  objec- 
tive in  the  list  would  resolve  any  test  re- 
solved by  any  glass  *yet  made  and  in  the 
market ;  whilst  the  40°  glass  would  give  all 
the  *' penetration'*  needed  for  the  binocular 
with  opaque  objects. — Hon,  J,  D.  Cox,  in 
tfte  Cincinnati  Medical  N^ews. 


-•-•- 


Fertilization  by  Means  of  Pollen-Tubes. 

MR.  J.  KRUTTSCHNITT,  of  New  Or- 
leans, has  been  engaged  for  some 
yeaw  in  the  study  of  the  pollen  of  flowers, 
the  formation  and  history  of  the  pollen- 
tnbe  and  its  relation  to  the  theory  that 
each  ovule  is  fertilized  by  a  tube  which 
(lesceniLi  from  the  stigma,  reaches  the 
ovule  and  enters  its  structure  through  the 
micropyle.  His  conclusion  that  this  theory 
in  radically  erroneous,  and  that  the  func- 
tions of  the  i>ollen-tube8  need  re-examin- 
ation, derives  its  force  from  the  fact  that, 
l)eing  an  experienced,  cautious  and  thor- 
<mghly  capable  observer,  he  has  enjoyed 
exceptional  opportunities  for  the  study  of 
the  subject  in  plants  most  suitable  for 
the  purpose,  and  that  the  uniform  re- 
sult of  his  numerous  experiments  has  been 
<'ontradictory  to  the  accepted  theory.  Dur- 
ing the  past  few  years  he  has  examined 
thousands  of  cases,  and  has  confirmed  his 
observations  in  some  500  instances  by 
mounted  specimens,  which  show  with  great 
cleame«8  the  facts  as  they  existed  at  the 
time  of  cutting  the  sections.  Yet  he  has 
seen  no  pollen-tubes  in  contact  with  the 
ovules,  nor  anywhere  near  them,  though 
examined  during  the  times  when  fertiliza- 
tion must  be  taking  place,  if  at  all.    On  the 


contrary,  the  poUen-tube  is  always  lost 
sight  of  near  the  stigma.  The  length  of 
the  style  is  such,  in  many  flowei^s,  that  the 
pollen -tube  would  have  a  long  way  to  travel 
to  reach  the  ovule,  and  the  aiTangement  of 
tissue  is  often  such  that  nature  would  seem 
to  have  placed  the  greatest  difficulties  pos- 
sible in  the  way  of  fertilization,  instead  of 
taking  such  a  direct  and  certain  way  as 
would  reasonably  be  expected.  Mr.  Krutt- 
schnitt,  therefore,  concludes  that  it  is  next 
to  impossible  for  fertilization  to  take  place 
by  the  pollen-tube  coming  into  actual  con- 
tact with  the  ovules,  and  that,  in  fact,  the 
whole  ovary  is  impregnated  with\the  sub- 
stance of  the  pollen.  He  seems  to  suspect 
that  wooden  fibres  or  spiral  ducts,  leading 
in  many  cases  directly  toward  the  ovule, 
have  been  formerly  mistaken  for  pollen- 
tubes.  All  these  features  are  exquisitely 
shown  in  a  special  box  of  preparations  just 
contributed  to  the  Postal  Club. 

As  to  the  general  proof  of  the  new  theory, 
it  must  be  admitted  that  the  evidence  is 
mostly  negative,  and  that  negative  is  at 
best  a  poor  off-set  for  positive  i)roof.  That 
one  man,  however  capable  and  thorough, 
has  not  seen  a  thing,  is  overbalanced  a  thous- 
and times,  by  the  fact  that  another  capable 
and  candid  observer  has  seen  it.  The  fii-st 
may  have  taken  the  chances,  however  small, 
which  missed  seeing  that  which  did  exist; 
the  second  could  not  really  have  seen 
that  which  did  not  exist.  Still  further 
observations,  therefore,  extending  over  a 
greater  length  of  time,  will  be  required 
to  shake  belief  in  a  theory  which  has 
been  so  long  regarded  as  a  fact,  and  which 
rests  upon  the  most  positive  and  univer- 
sally believed  statements  of  fact.  On  the 
other  hand  it  must  be  admitted  that  so 
capable  an  observer,  with  unlimited  oppor- 
tunities for  favorable  observation,  would  be 
extremely  likely  to  see  the  pollen-tubes  at 
or  near  the  ovules,  if  they  really  were  ac- 
customed to  reach  that  locality  :  also,  that 
there  might  be  danger  of  mistaking  other 
structures  for  pollen-tubes  at  a  distance 
from  the  stigma,  that  the  difficulties  to  be 
encountered  by  the  pollen-tube  in  reaching 
the  ovule  would  be  very  great  in  many 
cases,  and  that  it  would  be  almost  a  miracle 
if  all  the  seeds  of  some  plants  having  a  vast 
number  of  ovules  should  be  fructified  indi- 
vidually by  separate  grains  of  pollen.  It 
should  also  be  remembered  that  the  state- 
ments of  early  obsei-vei-s  are  often  handed 
down  as  facts,"  without  verification,  by  sub- 
sequent writers,  and  that  proof  of  such  a 
theory  as  that  of  the  fructification  of  the 
ovule  directly  by  the  pollen  may  seem 
stronger  than  it  is,  a  great  number  of  state- 
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mento  to  that  effect  resting  (possibly)  on  a  figures  ;  and  in  addition  to  these  illustra- 
much  more  limited  number  of  really  inde-  tions,  we  have  on  hand  a  remarkably  fine 

rot"lrir^UlSrfj  ^^^^^^^^^  ^^^  ^or^rmnaer^to^,  ia  the  silt 

theory,  must  have  been  made  with  lenses  of  ^<l8  ^^  March,  England     The  descnptiou 


inferior  defining  power,  and  without  the 
advantages  of  staining,  which  would  now 


of  the  ^silt  beds,  etc.,  is  by  Mr.  Greeu,  of 
The  Cross,  and  the  engraving  by  Dr.  Cnz- 


render    eiTor     much     more     improbable,   ner,  with  whose  work  the  subscribe!^  to  this 

Furthermore,  pollen- tubes    may    m    some  .     '  .       ,      .,. 

instances  have  really  been  seen  in  contact ;  Journal  are  not  unfamibar.    Altogether,  the 

with  the  ovules,  and  a  genei-al  theory  have  March  number  promises  to  be  one  of  iin- 
been  drawn    from    the    fact,    when    their  |  usual  value  and  interest, 
presence  there  was   exceptional    and    not 
normal,  or  at  least  not  general.    The  proof 


■  •  • 


Personal. — We  are  glad  to  leaiii  thatonr 
old  contributor,  Prof.  J.  Edwards  Smith,  of 
Cleveland,  Ohio,  is  again  in  the  hame&s 
having  just  taken  charge  of  tlie  Department 


of  the  old  theory  is  therefore  not  so  positive 
as  it  seems  ;  and  the  theoi*y  must  be  to  some 
extent  an  assumption  founded  upon  facts 
whose  significance  is  not  beyond  dispute. 

Though  analogy  is  often  an  unsate  argu-     -    ,,.  •    .^i      ^y     •       *■    \r  i    r 

ment.   the  doctrine  of  fertilization  of  the  "*    Microscopy  in   the   Cncmnntx  JfoW 

whole  ovary  by  the  pollen  is  well  illustrated,  ^^^(ff'ce- 
to  say  the  least,  by  the  ferns  and   others 

among  the  lower  plants,   which    produce  iAuv    3ill«%ri%1k     7ifttt%t^ 

fertile  spores  indefinitely  as  the  result  of  a'  ™Wl     ^MmK     I^AUir* 

single  earlier  fructification.     On  the  whole,  

while  far  more   proof  will  be  required  to  Oompendium  of  Microscopioal  Technology: 

rid  of  the  correctness  of  the      aCiuido  to  Phyrticiaut«  and  Students  in  the  l^ 


•  ♦  ♦ 


convince  the  wor. ..  ^.  „....        ,  .1      ,r.       -  .  .     .1     ,^  .■       t 

^^«r  fK^^i.<..    o4.^ii   fK^  ^^,.«.  ;«<..«.«^.4.;««.  ««^i       <>f  the  3lifTos(;ope.  and  m  the  Preparation  01 
new  theory, .  still  the  very  interet-trng  and      HiHtoIoKical  and  Patholo«ie«l  Specimens.  B>- 

able  studies  of  Mr.  Kruttschnitt  seem  suf- 
ficiently conclusive  to  call  for  a  reconsider- 


niHtoiofficai  ana  racnoioKicai  Hpecimfns.  i>> 
Carl  Seller.  M.D.    Philadelphia:  D.  G.  BrinUin. 

This  is  a  compact  little  treatise  ot  130  l2mo. 

ation  of  the  old  theory,  or,  at  least,  for  a ;  pages.    The  author  has  wisely  condensed  th* 


revision  of  the  proofs  upon  which  it  rests. —  preliminary  chapters,  and  has  thereby  obtaine<l 
AmeriQLin  NfUurtdisL  ,  room  for  very  complete  directions  for  the  prepa- 

I  ration  and  mounting  of  histological  and  patk^ 
'■ ^^^ — ^^^ —   logical  specimens.    In  this  department  of  micn- 

Thp  Artificial  Star  for  Testina  ObiectivAs  !  '**'''^'^-  ^'  ^^"'"'^  ^^  ^'''^^"  ^"^  ^^  "^"^  ''''^'^'  ^'''^''^ 

ineAruilCiaidiarior  ieSUngUDjecuveS.1}^^  details  only  those   methods  and  prowsse* 

Mli.WENHAM'S  description  (illustrated)  !  which  he  himself  lias  found  to  be  the  best,  oniit- 
•  ,,  n     1     f  1.^,  i.:„^  ^i^;^rtf,\x.io  i-kTT  I  ting  the  numerous  variations  which  serve  only  to 

of  the  method  of  testing  objectives  bv  ^^^^^^^^  ^,^^  ^^^^^^^  ^^  ^^  ^^^^^^^^  ^  j^.^^.,.  „j 

means  of  a  small  globule  of  merenry,  known  |  completeness  which  would  hardly  have  t)een  ex- 
as  the  artificial   star,  is  published   in  the '  peoted  In  so  small  a  volume. 

Jannaiy  number  of  the  Vom.q  S,:ientist,  and      The  appendix  contains  a  olassiflcation  of  th. 

''  .  more  common  tumours  and  neoplasms  in  tabular 

may  be  had  for  six  cents.  ^  form— a  fenture  which  must  prove  of  great  value 

Mr.  Wenham's  well-known  papci-s  on  the  to  the  student, 
grinding  of  glass   and   the  construction  of 
objectives  have  been  published  in  full  in 
the   Yoitfif/  Scientist  for   1880.  and  will  be 
sent  to  any  address  for  50  cents. 


7e  Microscope  of  Te  Olden  Time:  ALf'cture 
Delivered  Ix^foro  the  Micn)8eo])icttl  SociKy  of 
Camden.  N.  J..  Oct.  'Jl.  1880.  by  Prof.  Edward  F. 
Moo<ly,  Ph.  D.  Published  by  the  Soeietr. 
The  microscope  which  Prof.  Moody  here  figures 
and  describes,  is  one  made  by  John  MnrshaU.  f*( 
fliir  Npvf  IcciiA  London—the  flfirure  bein«  a  facsimile  of  the  «»n- 

UUr  nCAl  ib^uc.  RiavinK  published  in  the  "Lexicon  Technioum." 

WE    have  been   obliged    to    hold    over  of  Htu-ris-ivo*.    We  happen  to  have  a  wpy  oft  hi^ 
1  •  At      «.:^i^r  ^^»  «,«r.4  ^f  curious  old  work,  and  we  have  also  seen  on**  of 

seveitd  impoi-tant  ar  icles  for  want  of  ^^^^^  „iieros,..,pe«   almort  the  exact  pattettiof 

room,  and  our   publishers'  announcement,   ,!,«  one  fltfur(«l  by  Prof.  Moody.   It  was  a  com- 

etc    is  omitted  lor  the  same  reason.     Tlie  pound  instrument,  but  Instead  of  having  a  Hur- 

March   number  will   contain  an  extensive  ^  «"<"".«"  eye-pieco  it  had  a  single  Ions" 

I  oye-pioce.  while  about  midway  between  the  eye- 

and  valuable  paper  by  Dr.  Stokes,  on  Cxrow- ■  ^j^^.^  ^^^  objective  was  another  double-wn>vx 
ing  Slides,  illustrated   with   nearly  twenty  |  lens.  called  the  fleld-lens.    The  objective  was  a 
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sjmplo  double-convex  lens.  This  microscope  is 
lltfureii  and  fully  described  in  Qut^kett's  Treatise 
.  'ii  the  Microscope. 

The  pamphlet  before  us  is  flllod  with  intercst- 
insT  matter,  as  the  author  has  carefully  searched 
thopacresof  the  Transactions  of  the  Royal  80- 
-iety.  and  has  given  us  a  great  many  bits  of 
•luaint  information  in  regard  to  the  instruments 
and  discoveries  of  these  early  times.  Our  readers 
who  can  procure  a  copy  of  this  pamphlet  will  be 
well  repaid  by  a  perusal  of  it.  and  although  wo 
in ieht  not  agree  with  all  the  author  says— as,  for 
Mvnmple.  his  attempt  to  identify  the  double  lens 
of  Divini  with  the  doublet  of  "WoUaston— we  can- 
not help  regarding  it  as  a  valuable  contribution 
to  our  microscopical  literature. 


-We  loam  that  Prof.  Chas.  H.  Stowell.  of  the 
Fniversity  of  Michigan,  has  in  press  a  Manual  of 
HiMology  for  Students.  Its-  issue  will  be  looked 
forward  to  with  interest  not  only  by  students,  but 
by  medical  practitioners  and  microscopists  gen- 
erally. 

-The  third  edition  of  "How  to  Use  the  Micro- 
*-'ope"  is  nearly  ready.  Many  chapters  of  the 
Work  have  been  entirely  rewritten,  thus  causing 
i.'n»uter  delay  than  was  at  first  expected.  The 
book  will  be  considerably  enlarged,  but  the  price 
will  nut  be  increased. 

— Wi»  have  just  received  from  Mr.  K  W.  "Wheeler, 
of  London,  several  copies  of  the  last  edition  of 
his  Catalogue  of  Microscopic  Hlides  and  Prepara- 
tions. The  beauty  of  Mr.  Wheeler's  slides  are  too 
well  known  to  need  comment,  and  as  they  can  be 
"htained  from  most  of  the  dealers  in  this  country. 
th«»sc  aitalogues  would  be  practically  useful  as 
w»'ll  as  of  seiontiflc  interest  to  our  rea<ler.s.  Wo 
will  gladly  .send  one  to  those  who  ask  for  them, 
as  long  as  the  supply  lasts. 


90,000  to  the  inch  the  Hues  have  been  frequently 
seen,  as  stated  in  the  address  rcforrcci  to.  A. 
few  ivally  competent  observere  believe  that  they 
have  resolved  into  separate  lines  the  bands  of 
considerably  over  100,000  to  the  inch ;  nor  is  it 
very  improbable  that  bands  have  been  sucess- 
fully  ruled  which  are  finer  than  those  yet  seen. 
But  it  is  extremely  improbable  that  lines  ban? 
been  ruled  several  millions  to  the  inch.  It  is 
easy  to  adjust  a  machine  to  any  required  the- 
oretical fineness  of  spacing,  so  that  it  shall,  for 
instance,  osti?nsibly  rule  lines  ten  million  to  the 
inch ;  but  there  is  not  the  slightest  n«ison  to  be- 
lieve, still  less  to  consider  it  an  established  fact, 
that  the  band  thus  produced  consists  of  sepa- 
rate and  practically  e<iuidistant  lines,  each  one 
of  which  corresponds  to  one  motion  of  the  rulings 
point.  P..  H.  Wakd. 

Troy,  N.  Y.,  Feb.  i.  18«1. 


-♦-♦-•- 


Th(^  Editor  of  the  American  Journal  of  Micro- 
«00PY  does  not  hold  himself  n'sponsihle  fr)r 
opinions  or  facts  stated  by  coiTospondonts.  In 
this  dflpartment  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 

Ten  Millions  to  the  Inch. 

Ed.  Am.  Jour.  Microscopy.— In  an  abstract  of 
a  very  able  and  interesting  address,  on  page  23 
of  the  la.st  number  of  the  JoiiRNAii,  it  is  staled 
that  Mr.  Fasoldt  lias  ruleil  linos  numl)ering  U^n 
millions  to  the  inch,  that  the  existence  of  th<»se 
lines  is  a  known  fact,  and  that  they  are  w^aiting 
for  some  objective  able  to  n»vr^al  them.  This  is 
an  error  which  requires  correction,  bt^cnuse 
Huoh  statements,  made  inndveilently  by 
M'holars,  are  eagerly  received  and  repeated  by 
uon-flcientlflc  pei*8ons,  and  thus  tKHJome  the 
foundation  for  great  and  l&sting  popular  errors. 
The  coarse  bands  upon  Mr.  Fasoldt's  excellent 
plates  are  remarkably  well  ruled,  and  up  to 


MacMlis. 

Ed.  Am.  Jour.  Microscopy. — Sinc<5  the  publi- 
cation of  my  article  on  Machilis  in  the  Novem- 
ber number  of  your  valuable  journal,  I  have 
discovered  that  it  was  unwise  to  classify  th«) 
Kctiles  of  this  creature  into  Dorsal,  Lateral  and 
Ventral,  although  I  thought  I  had  good  grounds 
for  such  rcferenc-(\ 

After  macerating  the  dried  bodies  of  two 
specimens  of  Machilis  in'  liquor  potassa?,  and 
carefully  working  in  distilled  water,  I  mounttxl 
the  chitinous  involucres,  flattened  laterally, 
dry^  upon  one  thin  cover  and  under  another, 
tmd  obtalne<l  an  exc<*llent  view  of  the  rings, 
spiracles,  and  other  details  on  both  sides,  as 
also  of  scales  in  situ  in  some  places,  and  of 
empty  sockets  in  many  others. 

AVhat  first  struck  me  in  the  objects  so  pre- 
pared, was  that  the  larger  scales  are  generally 
sui:)erftcial  upon  most  part«  of  the  body,  and  on 
the  seta);  that  tli(»  cordiform,oval  or  fan-shaped 
scalers  in  most  situations  und(?rlie  thp  former, 
and'  Ixmr  to  them  the  same  i-elation  that  the 
downy  fur  of  animals  does  to  their  hair;  and 
lasth',  that  the  '  acrodos '  form  of  scale  is  most 
abundant,  if  not  confined,  to  the  dorsum  and 
sides  of  the  thorax. 

I  regr«»t  having  conmiitted  an  ern^r  which, 
however,  I  In^g  you  to  ai<l  m(»  in  cornrting. 

CHUisTOPHKit  Johnston,  M.D. 

Baltimore.  Jan.  15.  1881. 


From  a  Different  Point  of  the  Compass. 

Ed.  Am.  Jour.  Jficroacopi/.— Whilst  "  Eugene 
et  als  "  of  Illinois,  (Jouknaij  of  Microscopy, 
November,  1880,)  get  to<i  much  "Transactions 
of  Societies,"  I  w?  3h  the  gentle  "  zephyrs  "  would 
waft   more  of  them   in  this  direction;  still  I 
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feebly  appreciate  the  other  points  in  said  com- 
munication. 

For  four  or  live  years  I  was  member  of  a 
Microscopical  Society  of  /wjo,  since  when,  have 
been  President,  Corresponding  Secretary,  (at 
random),  and  Treasurer  of  a  "  Club  of  One,"  and 
although  I  have  tried  to  bear  these  weighty 
honors  with  due  modesty  for  over  forty  years, 
I  am  unable  to  get  a  copy  of  "  Proceedings  of 
National  Microscopical  Congress,  and  of  Ameri- 
can Society  of  Microscopists,  for  1880,"  not  that 
the  Treasury  of  my  Club  is  entirely  depleted, 
but  simply  because  said  Proceedings  are  rtot  on 
AaU. 

Will  not  some  one  take  compassion,  and  for- 
ward a  copy  to  care  of  Ed.  Am.  Jour.  Micro- 
scopy, 14  Dey  Street,  N.  Y.,  when  duo  acknowl- 
edgement will  be  made  by  the  Society  of  "  Club 
of  One."  ,  Grey  Beard. 

In  the  Swamps  of  Louisiana,  Jan.  16, 1881. 

[We  sincerely  tinist  that  some  one  who  has  a 
spare  copy  of  this  report,  will  gratify  our  old 
friend.— Ed.  Am.  J.  Mic] 


•  ♦  • 


THANSACTIONS   OF  SOCIETIES. 

NoTK. — It  will  afTonl  us  great  pleasure  to  publish  note?;  of 
the  Transactions  of  any  of  our  Microscopical  Societies.  The 
limited  space  at  our  command  precludes  the  insertion  of 
lengthened  accoimts  of  mere  business  details.  We  wish  it 
also  to  be  distinctly  understood  that  these  reports  are  pub- 
lished as  received  from  the  Secretaries  of  the  different  Socie- 
ties, and  the  Journal  is  not  to  he  held  in  any  wise  responsible 
for  any  statements  contained  therein. 

BulTalo  9Iicro8<»pical  Club. — A  regular  meet- 
ing  was  held  Dec.  14, 1880,  at  the  Central  School. 
Prof.  Eellicott  presided,  and  Mr.  George  E.  Fell 
acted  in  his  capacity  as  Secretary.  The  usual  order 
of  business  was  gone  through  with,  and  Mr.  Henry 
Mills  read  a  paper  on  "  Fresh-Water  Sponges  and 
other  Objects,**  which  will  be  found  in  another 
column. 

Upon  the  conclusion  of  Mr.  MrlPs  remsrlts,  quite 
a  little  discussion  followed. 

Mr.  George  E.  Fell  then  presented  a  paper  "  on 
the  Binocular,  Microscope,  and  Stereoscopic  Vision.*' 
This  paper  was  called  forth  by  a  paper  presented 
before  the  Club  at  the  October  meeting,  in  which  it 
was  claimed  that  no  particular  adyantage  was  de- 
rived in  the  use  of  'Jhe  binocular  over  the  monocular 
form  of  microscope,  and  that  no  true  stereoscopic 
effect  was  produced  by  the  binocular  form  of  iostru- 
ment  as  used.  Mr.  Fell  dissented  from  these  yiews, 
taking,  with  certain  restrictions,  entirely  opposite 
grounds. 

Mr.  Fell,  with  prepared  diagrams,  explained  the 
different  forms  of  binocular  instruments,  and  then 
stated  that  among  the  many  recurring  controversies 
to  which  the  modem  microscopists  are  subject, 
this  one  of  superiority  or  non-superiority  of  the 
binocular  arraagement  oyer  the  monocular  is  not 
now  often  met  with.    His  experience  has  inyariably 


been  that  the  indiyidual  who  begins  hia  use  of  the 
microscope  with  a  monocular,  and  has  become  so* 
customed  to  the  use  of  one  eye  for  obflerration,  as  it 
generally  the  case,  seldom  appreciates  the  iteneo- 
scopic  effect  produced  in  the  binocular  arrangement, 
when  the  instrument,  usually  in  the  hand«  of 
others,  is  glanced  through  for  a  short  period  cf 
time.  We  are  well  aware  that  defeciiye  yiaion  (A" 
literates  the  effect  produced  by  the  stereosoope.  & 
was  inclined  to  belieye  that  a  trifling  temporary 
defect  of  consentaneous  focalization  may  be  pre* 
daced  by  the  continued  use  of  the  monocular  micro- 
scope, BO  that  the  microscopist  who  hahitatUj 
uses  the  monocular  form  of  instrument,  may  betL- 
capacitated  from  realizing  the  advantage  of  stereo 
soopic  vision  in  the  stereosoopio  binocular  micr> 
scope.  His  own  personal  experience  in  the  qm  of 
the  two  forms  of  instrument  led  him  to  make  tcii 
statement,  as  he  had  noticed  that,  after  a  cco- 
tinued  use  of  his  monocular  "  Acme  **  stand,  it  is 
some  time  before  his  eyes  become  accustomed  t^ 
the  binocular,  so  that  he  could  satisfactorilj  ei^ 
perience  the  full  stereoscopic  effect. 

Mr.  Fell  stated  what  he  believed  to  be  the  proper 
fields  for  the  use  of  the  two  instruments  before 
closing  his  remarks.  ^ 

Mr.  Fell*s  paper  elicited  considerable  debate,  ud 
it  was  decided  to  renew  the  controversy  regartUos 
the  points  brought  up  by  his  paper  at  no  disU^: 
date.  [We  understand  that  Mr.  Fell  has  in  prep&n- 
tion  a  more  extended  paper  on  this  subject,  vhidi 
we  hope  to  give  our  readers  in  full,  at  an  earij 
day.— Ed.  Ah.  Joub.  Mic] 

It  was  announced  that  a  series  of  papers  vill  W 
presented  before  the  Society  of  Natural  Sdeocet, 
and  that  two  papers  were  requested  f^m  the  IGertv 
scopic  Club,  one  to  be  read  in  February  and  cm  b 
April,  It  was  decided  that  Professor  Kellicott  aod 
Mr.  Henry  Mills  prepare  the  papers.  After  wmt 
minor  business  had  been  transacted,  the  meetisg 
adjourned. 

Jan.  25, 1881.  The  regular  meeting  was  heM&i 
the  Central  School  Building.  Professor  Eellkxnt 
occupied  the  chair,  and  the  Secretary,  Mr.  Oeor^ 
E.  Fell,  was  at  his  post. 

The  name  of  Mr.  John  H.  Pryor  was  presented, 
and  he  was  elected  a  member  of  the  Club. 

Mr.  Henry  Mills  read  a  paper  on  the  fifth  chap- 
ter of  Eent*s  great  work  on  the  Infusoria.  Tba 
chapter  is  devoted  to  a  discussion  of  the  life  historr 
of  sponges.  The  following  is  a  synopsis  of  tb£ 
paper : 

It  is  now  understood  by  all  who  have  giy«s  thii 
subject  any  thought  that  there  has  been  a  great  di- 
versity of  opinion  among  adentiflo  men  as  to  the 
place  the  sponge  should  hold  in  the  place  t>f 
being.  Formerly  it  was  supposed  to  be  of  yegeUi^t 
origin,  and  it  was  not  until  quite  recently  th»t  it^ 
animal  origin  was  intimated.  It  was  left  to  Oraot. 
Bowerbank,  Garter,  Clark,  and  others  to  prodsw 
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actual  proof  of  its  animal  organization.  Mi.  Mills*8 
paper  proceeded  with  a  synopsis  of  the  researches 
by  sdentists  in  different  parts  of  the  world  into  the 
life  history  of  the  sponges  and  spongiUa.  The  in- 
teretimg  point,  however,  in  Mr.  Kent's  work,  is 
that  many  of  the  late  obseryers  disagree  essentially 
with  the  great  German  scientist,  Haeckel's,  view  of 
the  sabject  of  the  life  history  of  the  sponge. 

Mr.  Kent  regards  the  work  of  Prof.  Henry 
James  Oiark,  of  the  Agrionltnral  College  in  Peno- 
sjlrania  as  an  important  epoch  in  the  elucidation 
of  the  stmctnre  and  affinities  of  the  spongeida. 
The  results  of  his  labors  are  given  in  the  following 
words:  Summing  up  the  results  of  his  dis- 
eoTeries,  the  views  maintained  by  Prof.  Clark,  with 
reference  to  the  position  and  aMnities  of  the 
iponges  were  that  these  oi|^anisms  must  be  re- 
garded as  compound  colonial  forms  of  flageilata, 
whose  units  in  the  case  of  leticosolenia  exhibited 
a  type  of  atructure  essentially  similar  to  that 
of  codo9effa,  but  might  possibly  in  other  in- 
stances more  closely  approximate  to  that  of  monas 
hieo$asea  or  atithophysa.  The  new  light  brought  to 
bear  on  this  vexed  question,  and  the  influence 
exerted  upon  the  scieutiflo  mind  by  the  discoveries 
of  Prof.  Clark,  although  great  at  the  time,  were 
doomed  for*  short  timo  at  least  to  be  thrown  into 
the  background  by  the  almost  contemporaneous 
introduction  upon  the  scene  of  a  yet  more  novel, 
and  for  the  followers  of  evolution  a  far  more  fasci- 
nating interpretation  of  the  structure  and  relation- 
ship of  theae  organisms.  In  the  year  1869,  Prof. 
Ernest  Haeokel  announced  in  the  most  emphatic 
terms  that  the  sponges  were  more  nearly  related  to 
the  corals,  or  anthozoain  Ccslenterata,  ttian  to  any 
organized  beings,  and  that  the  position  hitherto 
assigned  them  among  Protozoa  was  fallacious,  and 
could  no  longer  be  maintained.  la  advancing  this 
theory,  Haeckel  merely  revived  and  clothed  in  a 
somewhat  new  garb  a  theory  that  first  originated 
with  Ellis  and  Pallas,  but  which  Was  rejected  by 
subsequent  investigators. 

Their  theory  was  given,  and  its  fallaciousness 
commented  on.  Mr.  Kent's  work  gave  a  detailed 
history  of  the  work  of  the  leading  scientists,  from 
this  up  to  the  present  time  on  the  subject,  and 
proves  in  a  very  satisfactory  manner  that  some  of 
the  conclusions  arrived  at  by  Prof.  Haeckel  have 
not  been  substantiated  by  facts. 

The  following  gives  some  of  the  criticisms  or 
results  of  same,  so  far  as  Prof.  Haeckel's  labors  are 
ooHoemed. 

Thus  we  see  that  Prof.  Haeckel  had  to  abandon 
his  former  line  of  defence,  and  depend  mainly  upon 
making  good  his  position  with  relation  to  the  sug- 
gested affinities  of  the  two  groups  (sponges  and 
corals ),  tiuough  the  evidence  he  adduces  with  re- 
spect to  the  developmental  phenomena  of  calci- 
spongia.  The  r»dial  aquiferous  system  of  the  adult 
sponge,  formerly  held  so  firmly,  was  found,  when 


put  to  the  test,  not  to  hold  water.  The  new  argn> 
ments  brought  forward  were  based  on  the  compos!- 
iion  and  significance  of  certain  ciliated  and  mo  tile  re- 
productive bodies  common  to  all  sponges,  and  first 
discovered  by  Dr.  Grant,  and  noticed  by  other  ob- 
servers, but  whose  structure  and  import  have  not 
been  exhaustively  investigated.  Prof.  Haeckel  called 
them  ciliated  larva.  The  descriptions  of  theeo 
t>odtes  were  given  in  detail.  Taken  in  optical  longi- 
tudinal section,  they  presented  the  aspect  of  an 
ovate  sac,  composed  of  two  separate  and  distinct 
cellular  layers,  the  outer  one  being  composed  of 
sub-cylindrical  and  radially  disposed  cells,  and  the 
inner  one  of  a  correspondingly  shnple  layer  of  larger 
cells.  This  bUaminated  structure  Prof.  Haeckel 
denominated  a  "  gastmla,*'and  represented  it  to  be 
the  stock  fwntf  trom  which  all  sponges  were  pri- 
marily developed.  Launching  into  the  region  of 
hypothesis,  he  (Prof.  Haeckel)  says :  "I  regard  the 
gcutnUa  as  the  most  important  and  significant  em- 
bryonic form  in  the  whole  animal  kingdom.**  After 
further  statements  regarding  Prof.  HaeckePs  views, 
Mr.  Kent  says  :  '*  Had  these  deductions,  specula- 
tions, and  interpretations  been  founded  on  fact  and 
actual  observation,  the  metazoic  organization  and 
affinities  of  the  sponges  would  have  been  established 
upon  a  firm  basis.  The  crucial  test,  however, 
applied  by  the  independent  investigations  of 
JSfetchnikoff,  Oscar  Schmidt,  Barrels,  F.  E. 
Schulze,  H.  J.  Carter,  and  the  present  author,  have 
shown  that  not  only  do  errors  exist,  but  that  they 
are  of  such  a  radical  and  fundamental  nature  as  to 
lead  one  to  infer,  at  least,  that  Professor  Haeckel 
was  so  carried  away  in  his  ardent  pursuit  of  the 
metazoic  archetype,  that  he  lost,  for  the  time,  the 
power  of  discrimination  between  matters  of  fact  and 
hypothesis,  and  eo  evolved  from^is  own  inner  con- 
sciousness details  that  are  wanting  to  complete  and 
perfect  his  theory.**  Mr.  Kent  then  goes  on  to 
explain  and  make  the  grounds  which  seem  to  be 
substantiated  by  able  observers  still  more  impreg- 
nable, and  he  says,  **that  taken  altogether,  itr  is 
clearly  evident  that  the  so-called  sponge  gastrulo 
described  and  figured  6ver  and  over  again  In  Pro- 
fessor Haeckel's  monograph,  are  an  entire  myth, 
and  the  superstructure  of  the  gastraa  theory,  so 
far  is  entirely  worthless.'*  He  then  states,  that 
from  this  it  appears  that  a  very  considerable  portion 
of  HaeckePs  artistically-executed  plates  are  worse 
than  useless,  they  having  been  reproduced  as 
proven  fkcts  in  text  books  of  biology.  These  mis- 
representations necessarily  justify  more  than  cus- 
tomary precaution  in  accepting  as  facts  his  evi- 
dence in  other  directions,  wherever  room  is  left  for 
the  slightest  reasonable  doubt. 

At  the  conclusion  of  Mr.  Mills's  paper,  consider- 
able discussion  ensued.  The  questioning  of  the 
correctness  of  Prof.  Haeckel's  deductions  by  so  able 
authority,  and  the  seemingly  positive  corroboration 
of  Prof.  Clark's  views  in  general  by  as  eminent  and 
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almost  as  well-known  scientists,  makes  the  whole 
4nibject  of  interest  to  the  general  reader.  Prof. 
Kellicott  considered  it  unfortunate  either  way,  as 
the  demonstration  of  fallable,  or  we  might  term  it 
<)are]eBS  work,  by  so  well  known  a  soientist  as  Prof. 
Haeokel,  served  to  shake  oar  faith  in  the  most  care- 
fully executed  observations  of  scientific  men.  Mr. 
Mills  stated  that  in  his  observations  of  some  of  the 
impoHant  structure  of  the  spongilla,  and  in  the 
examination  of  details  which  have  been  in  dispute, 
he  believed  a  mechanical  stage  valuable.  He  had 
at  one  time  one  of  the  forms  so  difficult  to  dearly 
make  out,  under  the  instrument  and  Just  as  he  was 
obtaining  a  satisfactory  view  of  it  he  had  to  move 
the  stage  a  trifle,  and,  as  is  often  the  case,  moved 
his  object  out  from  the  field  of  his  lens  and  lost  it. 
A  mechanical  stage  would  have  enabled  him  to  give 
a  steady  motion  in  any  direct  ion. 

Dr.  Howe  was  not  yet  prepared  to  believe  that  so 
thorough  a  worker  as  Haeckel  would  be  found  pre- 
•enting  erroneous  statements  in  the  manner  at- 
tributed, and  Dr.  Barrett  stated  that  if  the  asser- 
iions  in  the  work  referred  to  were  substantiated,  it 
proved  Prof.  Haeckel  anything  but  the  reliable 
authority  be  had  always  been  considered. 

Mr.  George  £.  Fell  asked  Prof.  Eellicott  and  Mr. 
Mills,  who  have  made  a  careful  study  of  the  spon- 
gilla in  this  vicinity,  with  which  side  their  observa- 
tions coincided.  Prof.  Kellicott  stated  that  all  his 
observations  opposed  the  "gastrula"  theory  of 
Prof.  Haeckel,  and  that  he  had  not  yet  seen  a 
Jfotura.    Mr.  Mills  coincided  with  him. 

Under  the  head  of  personal  work,  Dr.  A.  M. 
Barker  stated  that  he  had  examined  specimens  of 
th^pork  obtained  from  Erie,  Pa.,  which  had  caused 
the  death  from  trichinosis  of  six  persons.  He 
found  it  teeming  with  trichins,  which  he  noticed 
were  smaller  than  usual,  and  not  thoroughly 
encysted.  Dr.  Phillips  had  also  obtained  and  pre- 
pared slides  of  this  same  pork.  The  subject  of 
trichinosis  was  generally  discussed,  much  interest- 
ing information  being  elicited. 

The  Secretary,  Mr.  Fell,  presented  some  Injected 
preparations  from  the  cat,  and  referred  to  the 
structure  of  the  stomach  in  being  made  up  of  the 
four  coats,  viz.,  the  mucous,  cellular,  muscular  and 
serous.  He  explained  how  these  coats  might  be 
separated,  and  exhibited  slides  of  the  injected  cel- 
lular coat,  showing  the  great  numbers  of  anas- 
tomosing blood  vessels  of  which  it  was  made  up, 
and  which  serve  to  supply  the  mucous  coat  with 
its  pabulum.  Prof.  Eellicott  called  the  attention 
of  the  Olub  to  a  hymenopterous  larva  of  a  special 
type,  which  can  now  be  obtained  from  the  larva  of 
a  fly  found  abundantly  in  a  gall  on  an  upland  willow. 
He  exhibited  two  slides  having  the  larva  in  question 
t»  «i<i<— i.e.,  within  the  body  of  the  larva  of  the 
Ceeidoniyice  aaiix  valatug. 

Dr.  Lee  H.  Smith  stated  that  his  attention  had 
been  called  to  oleomargarine,  and  that  he  would 


present  a  paper  on  this  subject  at  the  next  meeting 
of  the  Club. 

President  Kellicott  then  gave  notice  thai  th« 
next  meeting  would  be  the  annual  meeting  of  the 
Club,  and  tile  programme  as  follows :  After  the 
transaction  of  the  ordinary  routine  business,  « 
summary  of  the  past  year*s  work  will  be  giren  bj 
the  Secretary,  followed  by  a  paper  on  the  Progreu 
of  Microscopy  in  this  city,  by  the  President.  The 
election  of  officers  will  then  take  place.  Tvo 
tickets  will  be  nominated  by  the  nominating  com- 
mittee.  To  this  meeting,  which  will  prove  interest- 
ing, the  members  are  requested  to  invite  their 
friends. 


Blmfra  Mtcroecoplcal  SoeieCy'— The  Begalir 
Monthly  Meeting,  Dec.  30, 1880.  President  Gleasoo 
in  the  diair.  The  usual  members  were  present  and 
a  large  number  of  visitors.  Mr.  Sexton,  of  Bocheiter, 
exhibited  Qundlach  objectives  and  stands  to  the 
Society.  The  American  Society  of  MicroscopisU 
were  extended  an  invitation  to  hold  their  next 
meeting  in  Elmira,  under  the  auspices  of  the  home 
society.  Several  members  paid  dues,  and  the 
regular  routine  of  business  having  been  transacted, 
Dr.  Erackowden  delivered  a  lecture  on  "AtoDtf, 
Molecules,  Cells.** 

He  spoke  of  atoms  having  assumed  centres  of 
attraction,  one,  two,  three  or  more,  by  meaos  of 
which  they  were  drawn  toward  one  another  to  fonc 
a  molecule.  He  illustrated  the  possible  motioQ  of 
atoms,  giving  light  and  sound  waves  as  examples. 

He  aminadverted  upon  Haeckd's  rejection  of  the 
human  soul,  while  he  attributes  one  to  the  atoo: 
also  upon  the  theory  of  male  and  female  atomt, 
whose  copulation  was  alleged  to  explain  the  birth 
of  the  molecule. 

No  essential  difEsrence  between  a  molecule  and 
the  primitive  cell— an  amoeba,  f.i.,  chetnieaUjf  cm- 
aidered,  bemg  but  a  combination  of  atoms,  a&d 
phygicaUy  endowed  with  endoemosis  and  exosmosii, 
whence  such  phenomena  of  life  as  locomotion,  ali- 
mentation, growth  and  proliferation— sensation  and 
consciousness  nai  being  differentiations,  but  ewfev- 
meiiit  of  the  higher  organisms. 

Darwinism  is  at  present  the  best  working  Cikepry, 
since  it  more  readily  explains  the  greatest  number 
of  facts  in  eveiy  department  of  human  knowledge 
than  any  other.  Hence  differentiation  of  all  fonnsof 
life  from  simple  atoms — the  chief  changes  under- 
gone by  some  of  the  typical  ones  were  then  chsiio- 
terized  aocoxding  to  the  data  of  comparative  em- 
bryology, from  the  ovum  to  birth,  and  through  life 
up  to  death.  Thus :  the  human  ovum,  a  primitiTe 
cell ;  the  spermatozoon,  a  monad ;  the  white  Uood- 
corpusdes,  an  amcsba,  etc.;  multiplication  of  oeHs 
and  their  relations  to  each  other ;  environment,  eoo- 
ditioning,  form  and  ftmction,  etc 

Judge  Dexter  was  appointed  essayist  for  the  next 
meeting.    Subject,  Evolution. 
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Afler  witneflsiDg  the  circabttion  of  the  white  and 
red  oorpascles  of  the  blood  in  a  newt's  gilli,  whfle 
the  oreatnre  was  confined  in  a  "  live  box,"  the  So- 
ciety adjourned  to  the  last  Thnrsday  in  January. 

The  regular  monthly  meeting  was  held  at  the 
Surgical  loatitnte  on  January  27th,  Dr.  S.  O.  Glea- 
flon,  the  President,  in  the  chair.  Fifteen  members 
of  the  Society  present,  and  twenty-eight  risitors. 

J.  H.  Barney,  of  the  Academy  of  Sciences,  invited 
the  Society  to  be  present  at  a  meeting  of  the  first- 
mentioned  body,  to  occur  on  Jan.  29th,  at  which 
time  the  Microscopical  Society  would  be  invited  to 
become  a  section  of  the  Academy  of  Sciences.  The 
President,  Vice-President,  and  Secretary  were  ap- 
pointed a  committee  to  represent  the  Microscopical 
Society  at  that  meeting. 

Letters  were  read  from  the  officers  of  the  Ameri- 
can Society  of  Microscopists,  relative  to  holding  the 
next  national  meeting  in  Elmira. 

Jadge  Dexter  then  read  his  paper  upon  the  Hy- 
pothesis of  Evolution.  It  was  a  concise  and  able 
exposition  of  the  theory,  setting  forth  in  plain 
terms,  and  admirably  arranged,  the  arguments  of 
Spencer,  Huxley,  Hsekel,  and  others,  so  that  the 
■am  and  substance  of  the  propositions  of  these 
celebrated  scientists  were  given  in  one  evening ;  an 
array  of  scientific  information  that  would  demand 
months  of  reading  to  acquire. 

The  entire  lecture  was  closely  listened  to,  and 
gave  great  delight  to  the  intelligent  audience  as- 
sembled. Judge  Dexter  was  Invited  to  continue 
the  subject  at  some  future  meeting. 

The  paper  was  discussed  by  Prof.  Ford,  Dr. 
Krackowizer,  J.  H.'  Barney,  the  President,  and 
others.  The  living  monad  and  amosba  were  shown 
under  the  several  microscopes  on  duty  for  that  pur- 
pose. The  members  and  guests  having  scrutinized 
their  "  original  parents  "  to  their  satisfaction,  at  a 
late'  hour  the  Society  adjourned,  to  meet  the  last 
Thursday  in  February.  Dr.  Gleason  appointed 
esBsyist  for  the  next  meeting. 

Thad.  S.  Up  ds  Gbait,  Secretary. 

Rochester  Microacopie»l  Soeiety. — ^This  So- 
ciety held  its  annual  meeting  in  the  Free  Academy 
building.  After  the  regular  routine  business,  the 
reports  of  the  various  officers  on  the  work  of  the 
past  year,  were  called  for. 

The  Secretary,  Dr.  J.  Edward  Line,  was  first  called 
on.  He  reported  that  the  Society  had  held  eight 
regular  monthly  meetings  in  the  past  year,  which 
were  well  attended.  He  presented  a  list  of  the 
papers  read  before  the  Society.  Of  these  papers, 
Kr.  Bansch*s,  Dr.  Biackham's,  and  Dr.  Searing's 
had  been  published  in  full  and  credited  to  the  So- 
ciety. The  second  annual  soiree  was,  in  every 
respect,  superior  to  its  predecessor.  The  number 
of  exhibitors  were  59 ;  number  of  exhibits,  132 ; 
number  of  microscopes,  69 ;  number  of  objectives. 


The  membership  reported  a  year  ago  was  eighty- 
nine.  Since  then  thirty-two  have  joined  the  num- 
ber, while  two  have  been  lost,  one  by  death  and  one 
by  resignation.  The  total  membership  at  date  is 
119,  of  which  110  are  active  and  9  honorary.  The 
secretary  closed  by  reconmiending  that  the  Society 
get  a  club  room  as  soon  as  possible  as  headquarters 
for  their  work  and  possessions,  and  returned  thanks 
to  Mr.  Forbes  and  Mr.  Cfbnise  for  favors  done  the 
Society. 

The  Treasurer,  Dr.  Bider,  then  reported  a  balance 
in  the  treasury,  and  that  no  further  assessment 
would  be  necessary,  unless  the  Society  decided  to 
increase  its  expenditures  over  those  of  the  past 
year. 

The  President,  Prof.  Lattimore,  then  made  some 
remarks  appropriate  to  the  close  of  the  year  and  of 
his  official  term.  In  reviewing  their  past  history  he 
congratulated  the  Society  upon  the  progress  it  had 
made.  He  attributed  much  of  it  to  the  harmonious 
feeling  which  had  always  prevailed.  The  papers 
which  had  been  read  before  tfie  Society  had  been  of 
exceptional  interest.  Some  of  them  had  attracted 
a  great  deal  of  attention  outside  of  the  city.  Then, 
too,  the  stimulus  which  the  association  had  pro- 
duced in  individual  efibrt  was  healthful  and  pro- 
ductive. Their  exhibits  had  changed  wonderftilly 
since  the  first  meetings.  At  first  they  presented 
the  labor  of  others,  now  their  own  work  was  ex- 
hited.  Some  of  the  work  done  by  members  of  the 
Society,  in  mounting  objects,  was  beginning  to 
attract  attention  among  leading  microscopists,  and 
when  its  full  import  was  known  it  would  attract 
much  more.  Professor  Lattimore  then  made  two 
reconmiendations.  The  time  had  come,  he  thought, 
when  the  active  working  members  of  the  Society 
should  select  a  field  in  which  to  labor.  They  must 
narrow  their  research  to  one  subject.  Only  thus 
could  they  accomplish  great  results.  The  details  of 
the  work  would  be  mastered,  and  they  would  be 
free  to  observe  the  more  interesting  and  complex 
phenomena.  He  recommended  further  that  the 
Society  sub-divide  itself  into  small  clubs  of  three  or 
four  members  each  for  pursuing  work  in  the  same 
field  together. 

The  election  of  officers  was  then  taken  up. 
Messrs.  McGuire  and  Levi  were  appointed  tellers. 
The  following  officers  were  chosen:  President, 
Rev.  Myron  Adams ;  Vice-president,  H.  F.  At  wood ; 
Treasurer,  Dr.  G.  E.  Rider ;  Secretary,  H.  0.  Maine. 

Dnring  the  canvass  of  the  votes  for  president. 
President  Lattimore  exhibited  to  the  Society  speci- 
mens of  trout  eggs  and  shrimps,  presented  by  Mr. 
Enright  of  the  hatching  establishment  at  Caledonia. 
President  Lattimore  suggested  a  mode  of  studying 
the  eggs  by  means  of  sections  made  with  the  sec- 
tion cutter.  During  the  canvass  of  votes  for  vice- 
\  president,  Mr.  Miine  exhibited  drawings  of  diatoms 
i  from  the  Massachusetts  coast.  These  diatoms 
were  the  Naticula  Lora^  the  Naritula  Punctata^ 
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and  an  intermediate  form  which  seemed  to  indicate 
that  the  Navitula  Lyra  was  merely  a  modified  form 
of  the  iVartcuIn  Punctata, 

On  motion  of  Goionel  Greenleaf,  a  vote  of  thanks 
was  extended  to  the  retiring  president  of  the  So- 
ciety. President  Lattimore  a<dmowledged  the  vote 
in  an  appropriate  manner. 

On  motion  of  Mr.  Dransfleld,  a  rote  of  thaakawa's 
tendered  to  the  Board  of  Edaoation  for  the  use  of 
the  room,  and  to  Dr.  Forbes  for  putting  it  in  order. 

In  seconding  the  resolution,  President  Lattimore 
spoke  of  the  kindness  of  the  Board,  and  of  the 
ptins  taken  by  Dr.  Forbes  to  render  the  meetings 
pleasant. 

W.  H.  Learned  was  elected  to  membership. 

Mr.  Attwood  moved  an  assessment  of  one  dollar 
to  provide  for  further  expenses.  After  a  ftiU  dis- 
cussion the  motion  was  carried. 

On  motion  of  Dr.  Bider,  those  who  had  joined 
since  the  snmmer  vacation  were  made  exempt 
from  the  assessment. 

On  motion  of  Mr.  Dransfleld,  a  vote  of  thanks  was 
tendered  to  the  retiring  officers. 

A  committee  of  three  were  appointed,  on  motion 
of  Mr.  Maine,  to  consider  the  constitution  and  by- 
laws, and  report  to  the  Society  any  needed  revision. 
The  committee  consists  of  H.  0.  Maine,  Dr.  Charles 
Forbes,  and  Adelbert  Gronise. 

On  motion  of  Horace  MoOuire,  the  executive 
officers  of  the  Society  were  instructed  to  report  a 
scheme  for  the  sabdiviiion  of  the  Society  for  the 
pursuit  of  different  branches  of  inquiry. 

The  Treasuter  announced  that  he  was  ready  to 
receive  the  assessment  voted. 

The  Society  then  adjourned  to  examine  the  ob- 
jects exhibited  under  the  microscope. 


OrHBlli  Clnb  of  BEIcroacopy  (Detroit )._The 
regular  monthly  meeting  of  the  Club  was  held  at 
the  society  room  January  4th.  Dr.  W.  C.  West,  of 
Monroe,  Mich.,  read  the  paper  of  the  evening  on 
the  subject  of  Injecting  and  Staining  Histological 
Specimens.  Tho  Doctor  laid  no  claims  to  origin- 
ality, but  presented,  in  a  very  instructive  manner, 
his  experience  with  the  methods  of  others. 

Staining,  the  doctor  said,  was  a  great  aid  in 
miorosoopical  research,  and  many  important  facts 
relating  both' to  the  structure  and  growth  of  tissues 
had  been  ascertained  by  adopting  the  process.  The 
two  chief  staining  fluids  in  use  are  carmine  and 
hematoxylin ;  all  others  are  of  secondary  import- 
ance. These  fluids  may  be  procured  of  any  dealer, 
or  prepared  by  the  microscopist.  The  fluids  may 
be  used  strong  or  diluted  with  water,  and  the  time 
required  to  obtain  the  desired  tint  will  depend  on 
the  strength  of  the  solution.  Experience  must  be 
the  guide  with  each  individual  tissue. 

To  be  able  to  examine  the  arrangement  of  the 
minute  blood-vessels  of  tissues,  we  must  resort  to 
artificial  injection.    Without  this  aid  we  may  be 


led  to  the  most  erroneous  oonclusionB,  Tnlstalring 
the  collapsed  capillaries  for  nerves  and  other  struc- 
tures. To  make  objects  entertaining  and  instroe- 
tive,  considerable  skill  is  required,  and  to  become 
an  expert  requires  an  amount  of  practice  and  pa- 
tience. 

The  doctor  has  had  the  best  success  with  Beale's 
Prussian  blue  injecting  fluid.  It  is  inexpensiTe, 
keeps  well,  flows  readily,  and  is  always  ready  for , 
use.  Bea]e*s  add  carmine  fluid  is  also  good,  but  ii 
objectionable  on  account  of  its  tendency  to  transnde 
through  the  walls  of  the  vessels,  and  stain  the  sor- 
rounding  tissues.  Both  these  fluids  are  what  are 
termed  cold  injecting  fluids,  requiring  no  heat  for 
their  use. 

Dr.  Seller's  carmine  gelatin,  and^r.  Main's  gel- 
atin fluid,  are  both  excellent.  They  must  be  used 
warm. 

The  Injecting  is  done  by  a  syringe  famished  with 
a  stop-cock  and  several  pipes  of  different  sizes,  or 
by  hydrostatic  pressure.  The  latter  mode  i» 
especially  adapted  to  small  and  delicate  organs. 

The  best  anunal  to  ioject  is  the  cat.  To  inject  a 
cat,  put  the  animal  under  the  influence  of  chloro- 
form, open  the  chest,  cut  off  the  apex  of  the  hesri, 
and  after  the  animal  has  bled  to  death,  insert  and 
secure  the  canula  in  the  aorta.  Begin  with  a  gentle 
force,  gradually  increasing  till  the  peripheral  capS- 
laries  are  seen  to  be  full.  The  danger  of  ruptuxiog 
the  vessels  is  not  so  great  with  the  hydrostatic 
pressure  apparatus  as  with  the  syringe.  The 
veins  and  ducts  of  organs  may  be  injected  at  the 
same  time  with  the  arteries,  producing  the  most 
beautifnl  specimens. 

The  doctor  closed  by  saying  that  although  the 
time  and  patience  required  for  good  work  were 
great,  the  results  were  sufficient  te  repay  the  micro- 
scopist amply  for  his  trouble. 

January  18th  the  Club  held  the  first  of  a  serine  of 
Invitation  soirees,  at  Y.  M.  C.  A.  HaU.  The  afi^ 
was  a  success  in  every  way. 

At  the  working  meeting,  January  25th,  the  Clnb 
mounted  some  beautifully  injected  histologics! 
specimens,  furnished  by  Prof.  C.  H.  Stowell,  of  Ann 
Arbor.  C.  G.  Jenhikos,  Sec*y. 


Caiiaiidai§faa  Bf  lcroecopte»l  Soeiety._The 
regular  meeting  of  the  Society  was  held  Kov.  9th, 
1880,  at  the  residence  of  Mr.  M.  D.  Mnngar.  The 
meeting  was  called  to  order  by  the  President, 
Dr.  N.  T.  Clarke,  at  a  quarter  past  eight. 

The  Secretary,  Dr.  John  Jewett,  read  a  paper  en- 
titled, "  The  Examination  of  Animal  Tissues  under 
the  Microscope,"  in  which  the  methods  of  preserr- 
ing,  hardening,  cutting,  staining,  and  mounting  of 
tissues  were  briefly  discussed.  The  paper  was  very 
practical,  plaUi  and  explicit,  and  just  what  w» 
much  needed,  as  a  majority  of  the  members  are  but 
beginners  in  the  use  of  the  microscope. 

Under  the  head  of  miscellaneous  business,  the 


JOUENAL  OF  MICROSCOPY. 


43 


President  suggested  thftt  at  the  next  meeting,  all 

of  the  members  oome  prepared  to  exhibit  some 

ipedmen  of  their  own  preparation  to  Illustrate 
tlieir  skill  in  moanting. 

Dec  14th  1880.— The  Society  met  at  the  residence 
of  Thos.  M.  Howel,  Esq.,  and  were  entertained  by 
Major  Bichardson. 

According  to  appointment.  Dr.  M.  B.  Oarson  read 
his  paper  on  "  Parasites.'*  The  substance  of  the 
paper  was  a  getieraly  in  contra-distinction  to  the 
sptdcd^  factii  of  parasitism.  Both  clasaes  of  para- 
lites,  internal  Entozoa,  and  external  Ectozoa,  were 
alladed  too,  but  ouly  the  Entoeoa  were  coniudered. 
They  were  divided  into  four  kinds,  named  respect- 
irely^First,  the  Cestoidea,  which  means  tape- 
worms. Secondly,  the  Trtmatoda^  which  means 
flake-worms.  Thirdly,  the  Acanthocepfuda^  which 
means  thorn-headed  worms.  Fourthly,  the  Verma- 
toidea^  which  means  thread-worms. 

A  brief  description  of  many  yarieties  of  each  of  the 
above  kinds,  as  they  are  found  in  different  animals, 
fish,  and  birds,  was  furnished,  but  the  most  of  the 
paper  was  given  to  a  careful  examination  of  the 
liistory,  habits,  and  life  record  of  the  Trkhvia 
iSp»roii«,  and  Tape-icarm. 

After  the  reading  of  the  paper,  the  Doctor  ex- 
hibited a  tape-worm  of  the  variety  Taenia  Medio- 
eandlata,  which  measured  fifteen  feet  in  length ; 
also,  seyeral  Trichina,  both  in  the  cyst  and  out ; 
one  rery  beautiful  specimen  of  trichinte  in  a  minute 
ahred  of  oat's  tongue,  prepared  and  moonted  by 
Dr.  Carl  Seller,  of  Philadelphia.  This  specimen 
was  interesting  not  only  owing  to  the  trichinsit 
contained,  but  was  much  admired  on  account  of  the 
beautiful  exhibition  it  afforded  of  the  muscular 
fibres  and  papilla  of  the  tongue.  The  doctor 
mentioned  that  this  disease  is  very  common  in  cats; 
ia  fact  all  cats  have  them. 

Miss  Mungar  exhibited  under  her  microscope 
a  silk  worm.  Mr.  Backus,  fibres  of  silk,  fiax  and 
cotton,  of  his  own  mounting,  also  a  water  tiger 
that  he  had  obtained  from  a  specimen  of  well  water 
containing  a  great  number  of  those  creatures,  and 
famished  him  by  Dr.  Carson.  Dr.  Clarke  showed 
with  his  microscope  some  diatoms  of  the  variety 
called  SacUlaria  Paradoxa^  also  a  transverse 
section  of  palm  tree  wood. 

Mr.  Backus  was  appointed  to  read  the  next 
paper. 


Central  Hew  Torlc  Mlcroacopleal    Club.— 

A  regular  meeting  was  held  on  the  evening  of 
Tuesday,  Nor.  30th,  at  the  office  of  Dr.  Aberdein,  in 
Syracuse.  Dr.  Clifford  Mercer,  the  compiler  of  the 
micro-photographic  section  of  the  last  edition  of 
Beale'8*'HowtoWork  with  the  Microscope,"  was 
present,  and  exhibited  a  very  fine  No.  3  Powell  & 
I^aland  Microscope,  and  some  objectives  and  ac- 
cessories also  of  their  make.  The  stand  w* s  uni- 
versally admired  by  the  members  for  its  splendid 


finish  and  the  perfect  smoothness  and  regularity 
of  its  Tarious  movements. 

Among  other  interesting  features  of  the  meeting 
was  an  exhibition  by  the  President,  Mr.  Collins,  of 
Prof.  H.  L.  Smith's  method  of  mounting  diatoms 
in  hard  balsam  by  heat. 


Oneida  (IV.  T.)  Co.  Microscopical  Society- 
January  28th,  sixteen  gentlemen,  interested  in 
microscopical  study,  met  and  perfected  the  organi- 
zation of  a  society  to  be  known  as  the  '*  Oneida  Co. 
Microscopical  Society."  The  following  officers  were 
elected :  President,  Prof.  A.  H.  Chester  (H  tmilton 
College) ;  Yice-Pi-esident,  Dr.  Theo.  Deeche  (State 
Asylum) ;  Secretary,  Geo.  C.  Hodges ;  Treasurer, 
H.  P.  Mallory ;  Member  Ex.  Com.,  Thomas  Birt. 

We  have  among  us  some  good  workers,  some  of 
whom  have  more  than  a  local  reputation,  and  we 
trust  that  it  will  not  be  possible  to  say  of  us,  that 
*'  a  pent  up  Utica  contracts  our  powers." 

Geobgb  C.  Hodoes. 


American  Microscopical  Society. ^Tbis  so- 
ciety is  the  oldest  incorporated  microscopical  so- 
ciety in  the  country,  and  its  collection  of  material 
and  instruments  is  very  large  and  valuable.  It 
holds  its  meetings  regularly,  the  officers  for  1880 
being  :  President,  John  B.  Rich,  M.D. ;  Secretary, 
O.  G.  Mason. 


Microscopical  Society  of  Cantdea,  N.  J.— At 

the  annual  meeting  of  the  Society,  held  Jan.  6tb, 
1881,  the  following  were  unanimously  re-elected 
officers  for  the  ensuing  year : 

President,  Albert  P.  Brown,  Ph.  G.;  Secretary, 
Joseph  L.  DeLaCour;  Treasurer,  lK)uis  T,  J>e- 
rouHse  ;  Managers,  H.  S.  Fortiner,  Bobt.  Patterson, 
C.  Henry  Kain  ;  Curator,  Prof.  E.  F.  Moody,  Ph.D. 

The  Society  has  55  members,  33  active,  20  con- 
tributing, 2  corresponding — with  its  affairs  in  a 
fiourishing  condition,  as  shown  by  the  respective 
reports  of  the  officers. 


San  Francisco  Microscopical  Society.  ~The 
Regular  Semi-monthly  Meeting  of  the  San  Francisco 
Microscopical  Society  was  held  at  the  rooms  of  the 
Society  on  the  evening  of  December  16th.  Presi- 
dent Einne  in  the  chair.  The  additions  to  the 
library  consisted  of  the  usual  American  and  foreign 
scientific  publications.  The  acquisitions  to  the 
cabinet  were  a  new  diatomaceous  earth  from  Sinker 
Creek,  Owyhee  Coanty,  Idaho,  by  Mr.  Hanks,  which 
was  referred  to  Wm.  Norris  for  examination ;  by 
exchange,  from  M.  A.  Booth,  Longmeadow,  Mass., 
diatoms  and  other  ob^cts.  A  paper,  by  Melville 
Attwood,  was  read  by  Mr.  Hanks,  who  exhibited  the 
specimeDB  described  under  the  microscope,  and 
illustrated  the  use  of  Mr.  Attwood^s  reflector  in  the 
darkened  room.  This  paper  will  be  found  in  exfenao 
in*another  column. 
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Dr.  Harknefls,  who  baa  joat  retamed  from  Europe 
and  the  East,  entertained  the  Society  vith  the  reaolt 
of  his  obunrationa  abroad,  and  meeting!  with 
Bcientifio  men.  The  basinesa  of  the  meeting  being 
soon  oyer,  the  oTe&ing  waa  devoted  to  intereatlng 
dlacuBsionfl  on  matters  acientifio  and  otherwise, 
with  frcqaent  reference  to  the  microecopeaa  objects 
of  interest  passed  from  hand  to  hand.  At  a  late 
hoar  the  meeting  adjourned. 


American  Institute  of  Hontoeopntliy — 
Borcan  of  Bllcroacopy. — J.  Edwards  Smith, 
M.D.,  Cleveland,  O  *  Ohairmao ;  Oonrad  Wessel- 
hoeft,  M.D.,  Boston,  Mass. ;  L.  B.  Conch,  M.D., 
Nyack,  N.  Y. ;  Edward  Bashmore,  M.D.,  Plainfield, 
K.  J. ;  C.  P.  AUing,  M.D  ,  Bradford,  Pa. 


litvcrpoot  Mlcrotcopleal  Society.— The  an- 
nual meetiug  was  held  Januiry  21st,  at  the  Boyal 
Institution,  Colquitt  Street,  Dr.  Hicks,  the  retiring 
President,  in  the  chair. 

On  the  nomination  of  the  committee,  Dr.  Hicks 
and  Mr.  W.  H.  Weightman  were  elected  Yice-Presi- 
dents ;  Mr.  W.  J.  Baker  and  Mr.  I.  G.  Thompson, 
F.R.M.S.,  wero  re-appointed  Honorary  Treasurer 
and  Honorary  Secretary  respectively,  and  the  follow- 
ing gentlemen  were  elected  members  of  the  com- 
mittee :  Mr.  John  Abraham,  Dr  M*Clelland,  Mr.  W. 
Oelrichs,  Mr.  J.  M.  Williams,  and  Mr.  John  Vicars. 

The  Bev.  H.  H.  Higgins  moved  a  vote  of  thanks 
to  the  retiring  president  and  officers  for  their  ser- 
vices, remarking  that  Dr.  Hicks  had  conducted  the 
discussions  of  the  Society  during  his  term  of  office 
in  a  manner  which  must  receive  the  warm  approba- 
tion of  the  members.  (Applause.)  The  motion  was 
seconded  by  the  Bev.  W.  Banister,  and  carried 
unanimously. 

Dr.  Garter,  the  President-elect,  then  delivered  his 
inaugural  address.  In  some  preliminary  remarks 
he  criticised  unfavorably  the  presumed  universal 
diffusion  of  a  single  substance  of  uniform  composi- 
tion which  serves  as  the  physical  basis  of  life.  What 
at  most  could  be  meant,  unless  evidence  was  to  be 
disregarded,  was  "  protoplasms  "  (plural)—!,  e.,  the 
substance  special  to  each  kitd  of  organism  on  the 
presetice  of  which  its  vital  manifestations  might 
depend,  and  not  a  single  protoplasm  of  nndeviating 
composition,  which  lay  at  the  root  of  all  vital  mani- 
festations whatever.  He  drew  attention,  then,  to 
the  influence  exerted  by  a  number  of  agents  on 
vegetable  cell  development,  and  more  especially  of 
light  and  darkness,  pointing  out  simple  apparatus 
by  which  the  action  of  rays  of  light  of  different  re- 
frangibilities  could  be  studied ;  of  oxygen,  carbonic 
acid,  iodine,  and  ether.  He  gave  illustrations  in 
growing  seedlings  of  the  retarding  effect  exercised 
on  vegetable  cell- development  of  even  very  minute 
quantities  of  alcohol,  one  part  in  400  often  prevent- 
ing df^velnpment  altogether,  while  a  markedly  re- 
tarding effect  was  produced  by  even  one  part  in 


3,200.  He  also  drew  attention  to  the  strong  inli«r- 
ent  vitality  of  the  vegetable  embryo  of  even  tic 
more  highly  organised  plants,  by  the  power  vhicL 
it  possessed  of  surviving  even  severe  mutilaiicD, 
illustrating  the  fact  by  a  number  of  actively-gioTiiig 
seedlhigs  reared  from  seeds  which  had  been  cut  into 
various  pieoes  and  otherwise  injured.  A  very  ioler- 
esting  Ikct,  which  seemed  to  be  established,  wta 
that  light,  either  alone  or  in  conjunction  with 
moderate  warmth,  was  not  sufficient  to  develop 
chlorophyle  in  etiolated  plants.  Specimens  of  seed- 
lings in  illustration  of  this  proposii  ion,  which  ii  coc- 
trary  to  the  generally  conceived  opinion,  were  ex- 
hibited. 

The  thanks  of  the  meeting  were  accorded  to  Dr. 
Carter  for  his  address,  and  the  usual  converstzioDe 
foUowed. 


Wanted,  diatomaceous  deposits  (about  a  bushel 
of  each  kind,  by  express),  for  good  slides,  matf- 
rinl.  or  cash.    Geo.  B.  Scott,  Box  4,196,  New  York. 

Wanted,  a  second-hrnd  microscope  with  r»<>w«»iN 
of  50  to  360  diameters,  price  $iuto$36:  will  *:iv* 
hooks  and  chemicals ;  for  list  address  A.  M^'v^r. 
Cogau  House  P.  O..  Penn.,  describinip  miip^- 
seope  and  accessories. 

First-class  slides,  palates  of  marine  molu-  ^. 
and  other  marine  objects,  for  flrst-class  nwk  s«^  - 
tions  or  crystals,  cabinet  or  microscopic*  sp»H>i- 
mons:  li^ts  exchanged.  Bev.  J.  D.  King.  Etkiir- 
ton.  MasH. 

Will  exchange  mineral  specimens  of  Idnbo  f>>r 
such  IxK^ks.  minerals.  cnrio««ities.  etc..  et<^..  a.'xl 
desiro ;  Household  Microscope  wanted:  state  v ha: 
you  have  to  exchange,  giving  particulars.  J.  V 
Clough,  Junction,  Lemhi  Co..  Idaho. 

Selected  and  well-mounted  diatoms,  in  ex- 
change for  other  goods,  slides,  or  material,  et-v 
W.  HL  Tivy.  6th  and  Olive  8ts..  St.  Louis  Mo. 

Diatoms  in  situ,  and  free  algte.  and  other  ma- 
terial, animal,  vegetable,  and  mineml.  to  ex- 
change, by  list,  for  material  or  mounted  obje<^^. 
none  but  llrst-elass  objects  offered  or  desireu.  M. 
A.  Booth.  Longmeadow.  Mass. 

Wanted,  cony  of  Miorographic  Dictionary.  6*^- 
ond  Edition,  in  exchange  for  Leidy's  Bhizi.>pu<l>:. 
etc.    A.,  care  Editor  this  journal. 

Beautiful  Beryls,  Garnets.  Tourmalines,  Bo?" 
Quartz.  Muscovite,  Granites  in  variety,  etc..  to 
exchange  for  coins,  shells,  fossils,  minereK 
books,  magazines— anything.  D«»»*cril»e  offers 
full  V.  C.  Le  B.  Wheeler,  Wilmot,  Merrimack  Co. 
N.  H. 

Over  100  new  first -olass  transparencies  for  tb^ 
lantern,  to  exchange  for  microscope  ac<vs«i«'rit^s: 
ft  flrst-class  i-ia.  1-4,  and  l  inch  objective  w«nte»i. 
Box  107,  Astoria.  L.  L 

A  good  microscope,  costing  $136  in  Psris.  in  fx- 
change  for  a  good  working  spectroscope.  Addn*- 
"Rpectroseope."  care  American  Journal  Mf''n- 
soopy,  14  Dey  Street.  N.  Y. 


HOBSFOBD*S  ACID  PHOSPHATE. 

Rpeaking  of  this  preparation.  Dr.  C.  A.  FeraaW. 
of  Boston,  Mass..  says:  "  I  have  used  Horsford* 
Acid  Phosphate  in  cases  of  Impaired  nerve  func- 
tion, with  beneficial  results,  especially  in  C89»> 
where  the  system  is  affected  by  the  toxic  act  loo  "' 
tobacco." 

lioatou.  Oct  II,  IWK. 
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Microscopic  Object  Hunting. 


BT  JAliES  GBEEN. 


F  the  readers  of  yonr 
valuable  journal  are 
willing,  I  should  like 
for  a  few  moments 
for  them  to  accom- 
pany me  (at  least  in 
imagination),  on  a 
collecting  expedi- 
tion, and  the  part 
of  the  world  to  which 
I  would  invoke  them, 
is  to  the  Fens  of 
Cambridgeshire^  i  n 
England. 

Being  provided  with  the  necessary  col- 
lecting materials,    boxes,   bags,    etc.,  not 
forgetting    a  good    strong    penknife,    we' 
first  of  all  make  our  way  by  rail  to  the ! 
town  of  March,  which  is  situated  in  the ' 
heart  of  the  Fens,  and  leaving  its  dismal . 
little  station,  we  commence  our  walk;  about 
a  couple  of  miles  will  bring  us  to  the  scene 
of  action,  and  while  on  this    journey   I 
might  just  say  that  in  various  parts  of  these 
F^s,  there  exists  considerable  banks  of 
sand,    or    more    properly,    beds   of   silt 
These  beds  are  covered  up  with  two  or 
more  feet  of  blac^  vegetable  mould,  and 


about  the  only  use  to  which  this  silt  la 
put  is  to  prevent  newly  made  bricks  from  ad> 
hering  one  to  another  before  being  burned. 

Having  reached  our  destination,  we  find 
such  a  bed;  no  spade  will  be  required  to 
dig  into  this  mass,  for  already  large  quanti- 
ties have  been  taken  away,  leaving  a  beau- 
tiful ''section,"  as  it  were,  still  standing, 
like  a  wall  some  five  or  six  feet  high;  and 
of  all  places  in  the  world,  I  suppose  this 
perhaps  would  appear  to  my  fellow  col- 
lectors to  be  the  most  unlikely  to  find  any 
material  that  would  interest  a  microscopist. 
But  I  must  request  my  friends  not  to  be  too 
hasty  in  their  judgment;  appearances  are 
often  deceptive,  and  perhaps  never  more  so 
than  in  this  case,  for  on  looking  into  the  wall 
or  section,  we  can  trace  thin  sinuous  lines  of 
a  darkish  looking  material,  running  in  a 
horizontal  direction,  not  unlike  the  ripples  of 
the  sea.  If  we  now  take  our  bag,  etc.,  and 
fill  them  with  these  wavy  lines,  we  shall  be 
collecting  what  will  prove  to  be  one  of  the 
most  interesting  materials  it  is  possible  to 
procure  in  the  "Fens  of  England." 

Boxes  and  bags  being  full,  we  retrace 
our  steps,  and  commence  to  prepare  our 
material. 

The  first  thing  necessary  is  to  dry  it  thor- 
oughly, after  which  it  is  thrown  into  water, 
when  the  sand,  silt,  and  other  extraneous 
matter  sinks  to  the  bottom,  and  a  lighter 
substance  swarms  on  the  surface;  this  must 
be  carefullv  skimmed  off,  and  boiled  in 
caustic  potash,  after  which  it  should  be 
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well  washed  in  pure  water,  and  then  plaoed 
upon  the  stages  of  our  mioroecopeB.  And, 
now,  what  do  we  see?  Hundreds  npon 
hundreds  of  those  beantifiil  little  shells 
termed  Foraminifera;  here  they  are  in  all 
their  beanty,  rivalling  some  of  the  larger 
sea  shells  in  color  and  shape.  ^  Look,  for 
instance,  at  those  exquisite  '*Lagena,"  the 
flask-shaped  shells,  some  like  an  oil  flask, 
(Fig.  2),  others  resemble  a  lemonade  bottle 
(Fig.  1),  indeed  here  are  representatives  of 
eveiy  description  of  flask  that  ever  left 
the  potter's  hands. 

Well,  jou  may  say,  I  thought  they  lived 
in  the  ocean,  how  came  they  here  ?  Aye, 
there  comes  the  rub;  so  they  do,  but  as  you 
know,  tliese  are  merely  the  empty  shells, 
their  living  inhabitants  having  long  since 
ceased  to  exist,  and  as  these  empty  shells 
could  not  travel  to  the  place  where  they 
now  are,  we  must  conclude  that  the  sea 
has  traveled  away  from  them.  However, 
that  may  have  been  accomplished  we  leave 
for  the  Gteologist  to  settle,  the  fact  remains 
the  same. 

Then,  how  they  are  preserved  remains  a 
mystery.  They  have  braved  like  the  flag 
of  Old  England  for  a  thousand  years  the 
battle  and  the  breeze,  such  delicate  little 
forms  as  the  Textularia  (Fig.  6)  as  clear  as 
glass,  the  Polymorphia,  (Fig,  7),  and  others, 
as  perfect  as  the  day  they  ceased  to  con- 
tain a  living  creature,  and  we  must  bear  in 
mind  that  they  are  not  formed  as  are  the 
Diatomacese,  and  Polycystina,  of  Silex, 
for  these  are  constructed  of  carbonate  of 
lime. 

I  have  made  sketches  of  a  few  of  the  more 
interesting  forms,  but  all  are  worth  illus- 
trating, and  I  think  we  say  with  Milton: 

••  These  are  Thy  firlorious  works.  Parent  of  Good! 
Almifirhty!  Tnine  this  universal  frame. 
Thus  wondrous  fair;  Thyself  how  wondrous 

then! 
Unspeakable  1  who  sitt*st  above  the  heavens. 
To  us  invisible  or  dimly  seen. 
In  these  Thy  lowest  works,  yet  these  declare 
Thy  ffood  beyond  thouiirht,  and  power,  divine." 

March,  England. 


Fiff.  6.  Striata. 
Fiff.  6.  Textularia. 
Flff.  7.  Polymorphina. 
Fig,  8.  La«ena  marginata. 


■  •  * 


Asthmatos  Ciliaris. 


EXPLANATION  OP  PLATE. 

FiflT.  1.  La«rena  IsBvls. 
Fif?.  3.  Lemistriata. 
Fig.  3.  La^ena  incurvata. 
Fiff.  4.  La^ena  bexagona. 


BT  EFHBAIX  CUTTBB,  M.D. 

AT  the  present  time,  Feb.  Ist,  1881, 
-^^  probably  there  are  hundxeds  of  thou- 
sands of  cases  in  New  York  city  of  an  epi- 
demio  influenza  that  runs  through  familieft 
and  neighborhoods.  It  is  not  confined 
here.  In  Cleveland,  Ohio,  it  is  estimated 
there  have  been  this  season  20,000  caAea. 
Indeed,  it  runs  through  the  whole  countzy. 
Dr.  George  M.  Beard  thinks  it  is  due  ta 
the  debilitating  influence  of  protracted  se- 
vere cold  weather,  weakening  the  system  so 
that  it  becomes  an  easy  prey  to  colds. 
Now,  colds  are  ordinarily  deemed  to  be  some 
form  of  bronchitis,  that  is,  inflammation  of 
the  mucus  membrane  of  the  bronchial  tubes 
caused  by  low  and  variable  temperatures  of 
the  atmosphere.  It  is  not  this  form  of  colds 
that  we  propose  Xo  wiite  about,  as  it  would 
not  be  exactly  suited  to  the  columns  of  a 
microscopical  joumaL  We  desire  to  ctH 
attention  to  the  fact  that  by  the  use  of  the 
microscope.  Dr.  James  H.  Salisbury,  of 
New  York  and  Cleveland,  has  disoovered 
that  one  form  of  contagious  cold  called 
coryza  or  influenza,  occurs  in  connection 
with  a  flagellate  infusorium  called  the  asth- 
matos ciliaris,  and  which  was  described  by 
him  in  a  publication  in  Hallier*s  Zeitschrift 
fur  Parasiienktmde,  Jena,  1878.  See  also, 
Virginia  Medical  MoniMy,  Bichmondy  No- 
vember, 1878,  and  April,  1879.  ''Bhizopods 
a  Cause  of  Diseasa"  Boston  Jottmal  of 
Chemistry y  November,  1878.  (Cutter.)  Mr. 
W.  S.  Kent,  Popular  Science  JievieWj  iv., 
1880,  pp.  29a-309,  2  plates,  figuice  the 
asthmatos  cilians  among  the  flagellate  in- 
fusorial parasites  of  the  human  body  and 
gives  Dr.  Salisbury  credit 

It  seems  timely,  then,  to  call  the  attention 
to  this  subject,  of  those  who  are  fEonilisr 
with  the  use  of  the  microscope,  even  if  they 
donH;  happen  to  be  physicians;  as  such  can 
verify  the  presence  of  this  parasite,  it  may 
be  upon  the  peroons  of  their  own  families. 


JOURNAI.  OP  MICROSCOPY. 
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It  is  most  easily  detected  in  the  early 
sneezing  stage,  when  the  nose  runs  and  the 
eyes  water.  The  parasites  are  then  located 
in  the  anterior  nasal  passages,  on  the 
mncns  membrane  of  the  conjunctiva  of  the 
eyes,  and  of  the  phaiynx  and  larynx.  They 
are  more  abundantly  present  in  the  clear 
ti-ausparent  glairy  mucus  excretion  that 
runs  down  from  the  nostrils  often  to  the 
edge  of  the  upper  lip.  Under  these  cii*- 
cnmstances  the  writer  has  not  had  any  dif- 
ficulty in  obtaining  a  field  full  of  living 
forms,  by  simply  transferring  a  drop  of  this 
luucus  to  a  slide,  covering  and  placing  it 
under  a  positively  good  objective — l-5th  or 
l-4th  inch — with  a  good  1  inch  ocular.  The 
young  individuals  are  round  or  globular, 
with  cilia  that  seem  to  be  withdrawn  into 
the  body  at  will.  They  generally  vibrate  to 
and  fro  in  one  direction  with  rhythmical 
motions,  causing  the  globular  bodies  to  rock 
much  like  the  toy  Chinese  mandarin  images. 
Older  individuab  are  egg-shaped,  obovate 
or  mashed  ovab.  Generally,  they  do  not 
rock,  not  because  their  cilia  are  not  in 
motion,  but  because  the  cilia  don't  move 
together  in  one  direction  at  the  same  time. 
Each  of  the  many  cilia  in  the  old  asthmatos 
ciliarifl  seems  to  move  independently  of  the 
others.  As  the  developed  specimens  have 
to  do  with  genesis,  so  they  vary  in  shape 
accordingly  as  they  are  engaged  in  the  re- 
productive acts.  These  have  been  noticed 
as  follows.  1.  Fission.  2.  Extrusion  of 
the  young  from  the  parent  body.  3.  By  a 
separation  from  the  parent  body  as  if 
palled  by  force;  a  long  gubemaculum  con- 
necting the  parent  with  the  new  individual. 
(See  Boston  Journal  of  Chemistry ^  as  above.) 
4.  Pullulation.  5.  Development  on  one 
of  the  cilia.  6.  Congress  of  the  two  indi- 
viduals has  repeatedly  been  noticed,  but 
what  influence  this  union  ha9  had  on  re- 
production, has  not  been  traced. 

The  asthmatos  have  the  power  of  inde- 
pendent locomotion.  Their  motions  and 
curious  biological  manifestations  make 
them  most  interesting  microscopicat  ob- 
jects. For  example,  in  the  course  of  20 
minutes  I  have  seen  a  mature  individual 


turn  over  thrice.  An  additional  interest 
is  attached  to  the  asthmatos  from  its  patho- 
logical relations.  It  is  supposed  to  be  a 
cause  of  influenza  catarrh,  or,  as  Dr.  Salis- 
bury calls  it  ** infusorial  catarrh."  1st. 
Because  it  is  found  in  the  excretions  of  the 
respiratoiy  tract.  2nd.  Because  when  the 
irritation  and  inflammation  is  marked  by 
tickling,  coughing,  sneezing  and  profuse 
expectoration,  an  inhalation  of  carbolic  acid, 
atomized  solution  of  the  benzoate  of  soda, 
nascent  chloride  of  ammonium,  or  the 
fumes  of  burning  sulphur,  will  generaUy 
allay  the  symptoms  at  once,  and  the  asthma- 
tos will  be  found  dead  in  the  subsequent 
excretions  from  the  respiratory  tract.  In 
other  words,  killing  the  parasite  cures  the 
disease. 

For  fuller  details,  see  the  papers  quoted. 
Still,  it  may  be  remarked  that  the  asthma- 
tos rapidly  penetrates  the  deepest  portions 
of  the  air  passages,  and  becomes  more  dif- 
ficult of  detection  as  time  goes  on.  It  will 
penetrate  into  the  frontal  sinuses,  the 
lachrymal  ducts,  into  the  eyes,  and  into  the 
smallest  ramifications  of  the  bronchial 
tubes.  It  has  been  found  in  spasmodic 
croup  and  in  connection  with  bronchitis, 
pneumonitis  and  pleurisy. 

In  these  complications  it  may  be  formid- 
able, and  doubtless  deaths  have  been  caused 
by  its  influence,  added  to  such  complica- 
tions. 

But  the  affections  caused  by  its  presence 
are  peculiar  in  that  the  infusorial  catarrh 
occult)  at  all  seasons  of  the  year,  and  attacks 
the  same  individual  repeatedly,  especially 
when  that  individual  is  the  person  who 
studies  the  subject  from  the  excretions. 
Often  the  complaint  will  get  well  of  itself; 
still,  I  have  seen  cases  that  resisted  all  the 
treatment  tliat  conld  be  brought  to  bear. 

Diagnosis — The  microscope  is  indispensable 
to  a  correct  diagnosis. 

Here  its  value  as  an  instrument  of  pre- 
cision is  most  clearly  shown.  The  mucus 
corpuscles  of  the  respiratory  tract  must  be 
recognised  and  distinguished  from  the 
asthmatos,  so  also  must  the  ciliated  epithe- 
lium. 


48 


THE  AlVIERICAN 


Some  haTe  pronounced  the  asthmatoB  to 
be  merely  degenerations  of  the  ciliated  epi- 
thelium, but  such,  as  yet,  have  failed  to 
reconcile  their  opinion  '^'ith  the  fact  that 
the  asthmatos  is  found  on  the  mucus  mem- 
brane of  the  eyeball,  where  no  ciliated  epi- 
thelium was  ever  reported  to  be  found  by 
any  histologist.  That  Dr.  G.  B.  Harriman, 
of  Boston,  my  associate,  once  found  the 
asthmatos  in  the  atmosphere  of  an  infected 
district.  That  Prof.  P.  F.  Beinsch,  of 
Erlangen,  declares  them  to  be  entirely  dis- 
tinct from  ciliated  epithelium,  he  having 
for  Tears  studied  his  own  nasal  excretions, 
recognising  the  ciliated  epithelium,  but 
never  the  asthmatos,  until  he  contracted 
them  from  studying  the  writer's  own  nasal 
excretions  while  he  was  suffering  from  the 
infusorial  catarrh.  We  i^espect  those  who 
di.Hsent,  but  before  we  relinquish  opinions 
based  on  the  careful  study  of  thousands  of 
cases,  extending  over  a  period  of  more  than 
t«n  years,  for  the  opinion  of  those  who  con- 
fess that  they  have  seen  but  a  few  solitary 
instances  of  the  so-called  complaint,  the 
latter  must  explain  the  life  phases  we  have 
indicated,  and,  also,  how  it  is  that  they  can 
be  studied  under  a  watch  glass  entirely 
away  from  their  host.  We  have  not  heard 
that  ciliated  epithelial  cells  can  be  so  culti- 
vated. 

The  subject  is  impoi*tant,  as  it  involves 
all  classes  of  society,  and  the  treatment  of 
this  infusorial  catarrh  by  parasiticides,  the 
identification  of  which  we  owe  to  the  micro- 
scope, is  a  tremendous  advance  in  thera- 
peutics. 

As  to  the  classification,  the  protozoa  are 
still  in  some  confusion.  Dujardin  calls  rhizo- 
pods  infusoria.  Claparede  and  Lachman 
leave  the  question  of  the  classification  and 
definition  of  the  flagellate  infusoria  open, 
1868.  Leukardt  considered  them  to  be 
algse.  Griffith  and  Henfrey  place  the 
rhizopods  in  a  class  by  themselves,  while 
Prof.  Beinsch,  the  algologist,  says  the  asth- 
matos is  truly  a  rhizopod.  Dr.  Leidy 
says  it  is  not  a  rhizopod.  Such  honest 
differances  of  opinion  entertained  by  dis- 
tinguished scientific  men  arise  as  to  other 


things — yeast,  for  example.  Let  us  respect 
them.  Meantime,  such  a  respect  should 
not  stand  in  the  way  of  a  thorough  study 
and  vigorous  parasiticide  treatment  of  the 
infusorial  cattarrh  wherever  it  may  be 
found  infesting  the  human  subject  Yeast 
is  used  domestically,  though  savana  differ 
as  to  its  biology  and  position. 

If  we  succeed  in  promoting  the  diffusion 
of  the  knowledge  of  this  parasite  and  its 
easy  cura  by  its  destruction,  the  object  of 
this  paper  will  be  accomplished. 

EXPLANATION  OF  PLATE, 

Ilhifttratlons  drawn  from  life,  from  freshly  pro- 
<»ured  8i)ecimen8,  by  Dr.  A.  L  Cuzner  and  l£r,  B. 
H.  Day.  both  of  New  York. 

Fiff.  1.  Younff  rocking  AHthmotos  ciliaris. 

FiK.  2.  Mature  indi vidua)  with  ineiuded  youuj;. 

Figr.  3.  Under\'iew  of  a  specimen. 

Flf?.  4.  Adult,  pullulatiuff. 

Fi«r.  5.  Adult  with  the  buddinfp  process  more 
definitely  shown 

Fijf.  6.  Adult  individual  commencing  a  fission 
with  younfir  located  about  the  orisrin  of  the  cilia. 

Fig.  7.  Genesis  by  thegiibernacular  method. 

Fig.  8.  Adult  with  constriction  befirinninj?  bat 
not  complete. 

Fig.  ft.  New  individual  with  cilia  developing 
into  young  by  budding. 

246  West  44th  Street.  New  York,  N.  Y. 
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How  I  Make  Wax  Cells 

BY  F.    li.    BABDEEN,  M.D. 

T  N  looking  over  the  issues  of  your  Jonroal 
^  for  1880,  I  notice  manj  letters  from 
different  con'espondente  in  refei<ence  to  the 
wax  cell,  some  condemning  and  some  prais- 
ing it.  Among  the  former,  I  notice  Prol 
Smith,  who  I  believe  is  its  originator.  He 
laments  ever  having  brought  it  into  exist-- 
ence,  and  is  willing  to  transfer  all  right, 
title,  and  whatever  of  glory  attaches  thereto 
to  any  one  who  wishes  to  take  it  off  his 
hands. 

In  view  of  its  early  brilliant  promise, 
and  present  measure  of  success,  would  it 
not  be  well  to  try  still  fai-ther  to  rear  it  into 
full  maturity?  Thinking  so,  I  am  con- 
strained to  add  my  mite  towards  this  end, 
and  if  you  think  the  wax  cell  is  not  '*  done 
to  death,"  please  hand  in  my  testimony  in 
its  favor. 

I  now  have  about  two  dozen  cells  over  a 
year  old  which  are  as  good  as  when  put 
up — not  a  flaw  or  sign  whatever  of  moisture 
or  condensation  on  the  cover — ^no  c£ackiag> 


JOUBNAIi  OF  MICROSCOPY. 


49 


or  cleaving,  from  the  slide.  I  have  also 
sent  at  least  three  times  as  many  to  corres- 
pondents, mounted  in  the  same  way  and  at 
the  same  time,  and  as  yet  I  iiave  to  hear  of 
any  going  astray.  Bight  here  I  would  re- 
quest anyone  to  whom  I  have  sent  opaque 
slides  within  a  year,  of  my  own  mounting, 
and  who  may  see  thiff  article,  to  let  me  know 
by  postal  how  well  they  keep. 

I  do  not  know  that  there  is  anything  es- 
sentially new  in  my  method  or  anything  that 
others  have  not  done;  still  one  or  two  points 
I  have  not  seen  mentioned. 

1st  I  try  to  make  the  cell  perfectly  dry. 
This  I  do  by  melting  the  wax  as  I  make  the 
ceQj  also  by  drying  the  object  and  cover- 
glass  and  mounting  as  quickly  as  possible. 

2nd.  I  hermetically  seal  the  cell. 

Concerning  the  fiitit,  I  melt  tiie  wax  as  it 
is  put  on  the  slide,  and  also  again  as  I 
shape  it  with  the  glass  rod.  I  consider  the 
melting  as  a  very  essential  step  in  the  pro- 
cess, as  will  be  seen  by  the  "sputtering** 
when  melted  and  when  remelted  by  the 
glass  rod.  The  sputtering  indicates  mois- 
ture.    The  details  are  as  follows. 

For  deep  cells  I  use  brass  rings  to  suit 
5-8th  inch  covers.  For  shallow  ceils  one 
or  two  layers  of  tin  foil  rings  cut  out  with 
gun  punches.  First  cut  from  thin  wax 
sheets  two  or  three  discs,  and  place  on  the 
slide — on  the  discs  place  the  ring,  (heated). 
Heat  the  slide  till  the  wax  melts.  Some  of 
it  will  run  under  the  ring  and  form  a  wall 
outside  the  ring.  Press  the  ring  to  the 
slide.  Before  it  solidifies  put  it  on  a  turn- 
table and  centre  it.  This  will  necessitate 
quick  work  on  the  non-self-centering  table. 
It  is  best  to  prepare  a  number  of  slides  thus 
far  before  the  next  step  is  taken. 

The  cell  is  now  half  or  two-thirds  full,  and 
level.  Next  take  a  glass  rod  6  or  8  inches 
long  and  |  inch  in  diameter,  round  one  end 
off  in  an  alcohol  flame,  heat  it  hot  enough  to 
melt  wax,  and  with  the  slide  on  the  turn- 
table make  a  depression  all  around  tlie  cell 
next  the  ring.  This  remelting  and  stirring 
as  the  table  revolves)  has  the  effect  to  still 
farther  displace  any  remaining  air.  Keep 
the  table  revolving  until  the  rod  is  cold 


and  the  wax  solid.  The  cell  has  now 
a  raised  ridge  of  wax  on  and  at  the  inner 
edge  of  the  ring,  and  a  raised  central  paii; 
on  which  the  object  is  to  be  mounted. 
(Fig.  1.) 
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Fiff.  1.  Yertloal  seotlon  of  cell,   a  a  cross  section 
of  rinir :  &,  central  portion. 

I     Now  with  a  turning  tool   (Fig.  2,)   made 
I  on  the  end  of  a  small  thin  iiat  file  or  a  simi* 
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FlfiT.  3.  Beveled  tumin^r  tool,  actual  width  at 
point  3-16  inch. 

lar  piece  of  metal,  turn  the  cell  down  as  in 
Fig.  3.    If  the  foim  of  the  object  to  be 
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FlfT.  3.  Central  portion  leveled  off,  also  part  over 
ring  for  cover. 

mounted  permits,  it  can  be  fastened  in  place 
by  simply  touching  the  wax  with  the  point 
of  a  hot  wire.  If  the  object  is  like  globular 
\  sand  or  polycystina,  liable  to  roll  about,  a 
depression  can  be  turned  in  the  central  part 
with  slight  containing  walls.  (Fig  4,  a. 
b.  c)    If  desired  the  central  portion  can  bo 
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made  as  high  as  the  outside,  so  that  the 
cover  will  touch  it  when  in  place,  (c).  If 
more  room  is  needed,  the  whole  cell  may 
be  made  as  at  (</)• 

I  I  put  the  cover  on  as  follows :  Heat  it 
enough  to  drive  off  all  moisture,  but  not 
hot  enough  to  melt  the  wax — lay  it  on  thct 
cell — retain  it  with  a  spring  clip  of  sLighX 
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pressure  and  then  hold  ifc  over  the  top  of  a 
lighted  kerosene  lamp  just  an  instant.  The 
pressure  of  the  olip  forces  the  cover  into 
the  melted  wax  and  the  cell  is  hermetically 
sealed. 

Trim  off  on  the  turn-table  any  surplus 
wax  on  the  cover  or  outside  of  the  cell,  and 
clean  with  a  bit  of  cloth  folded  over  the 
end  of  a  small  wedged-shaped  piece  of 
wood  and  dipped  in  alcohol. 

Goat  the  cells  and  outer  edge  of  the 
oav«rs  with  Walmsley*s  zinc  cement  ftrsi, 
and  put  on  black  or  colored  rings  qfler  it 
is  dry.  Cells  that  *'  run  in  " — at  least  some 
of  them — have  had  the  Brunswick  black 
put  on  first.  This  is  wrong,  for  the  turpen- 
tine is  very  penetrating,  and  should  not  be 
used  until  the  zinc  cement  is  quite  dry. 

This  method  gives  all  the  beauty  and 
mechanical  perfection  of  lathe  work,  and 
if  due  precaution  is  had  in  regard  to  the 
essential  steps,  will  give,  I  believe,  the  best 
cell  for  opaque  mounting. 

BocheBter.  N.  Y. 

Growing-Cells. 

BY  A.  G.  STOKES,  H.D. 

IK  the  issue  of  the  Amebigan  Journal  of 
MioBOSGOFT  for  June  last,  the  editor 
kindly  published  a  letter  in  which  the  pre- 
sent writer  suggested  that  a  paper  on 
*'  growing  cells  *'  might  be  useful  to  those 
non-professional  microscopists  who  love 
*'  to  pry  into  things,"  but  whose  pockets 
are  always  too  short  for  the  dealers'  golden 
picks  and  crow-bars,  and  in  which  a  re- 
quest was  also  made  to  its  readers  to  send 
descriptions  of  their  original  microscopi- 
cal life-presei-vers,  or  of  their  lucky  **  finds  " 
in  any  publication  not  generally  accessible 
to  the  journals'  subscribers.  The  replies 
have  not  been  numerous,  but  with  their 
help  a  collection  has  been  made,  in  time 
for  the  reopening  of  the  Spring  campaign 
among  the  infusoria  and  the  algae. 

In  selecting  the  following  series,  the 
chief  object,  aside  from  their  usefulness,  has 
been  to  present  only  those  which  the 
student  could  make  for  himself  with  the 
expenditure  of  nothing  but  a  little  time  and 


labor;  and  the  workers  who  may  find  them 
of  any  assistance  should  give  thanks,  as  the 
writer  does,  to  Prof.  Phin,  the  editor,  and 
to  Mr.  C.  E.  Hanaman,  of  Troy,  N.  Y., 
without  whose  aid  the  article  could  not 
have  been  prepared. 

The  simple  arrangement  shown  in  Fig.  1» 
is  a  modification  of  a  cell  originally  de- 
vised by  N.  E.  Green,  a  writer  in  Sa'enoe 
Gossip  for  1867.  It  was  there  styled  a  bath, 
and  had  for  its  object  the  preservation  of 
Mdioerta  ringetis,  and  its  study  with  high 
powers.     The  cut  represents  a  thin  square 
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attached  to  a  3  x  1  slip,  the  dotted  outlines 
being  a  strip  of  paper,  or  card-board,  upon 
whose  thickness  depends  the  depth  of  the 
cell.  The  original  '*  bath,"  however,  was 
formed  of  two  plates  of  thin  glass,  one 
about  2  inches  by  1|,  the  other  (  inch  nar- 
rower, the  extra  size  of  the  first  being  re- 
quired as  a  ledge,  on  which  to  drop  the 
water,  or  rest  the  object  previously  to  in- 
serting it  between  the  glasses. 

In  Fig.  2  is  shown  a  contrivance  almost 
as  uncomplicated  as  the  preceding,  taken 


FiflT.  2. 

from  Beale's  **  How  to  Work  with  the  Micro- 
scope," and  used  by  that  microscopist  with 
much  success.  A  small  piece  of  glass  tube 
is  fixed  to  an  ordinary  slip  to  serve  as  a 
reseiToir  for  the  supply  of  the  water.  It  v^ 
covered  with  a  piece  of  thin  glass,  a  small 
opening  left  at  one  side  being  sufficiently 
large  to  allow  a  fine  thread  of  silk  or  cotton 
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to  conduct  the  water  from  the 

to  the  apecimen  placed  in  tbe  centre  of  the 

slide. 

Fig.  3  representa  in  section  &  oontrivance 
BO  no  complicated  and  so  really  nsefol,  that 
it  miglit  nell  be  named  the  "  simple 
cell."  It  ooQBiBts  of  a  ring  of  cement  or  of 
metal  attached  to  the  glasx  elip,  and  carry- 
ing a  tliin  cover,  on  the  under  side  of  which 


is  placed  a  drop  of  water  containing  the  ob- 
ject. If  it  is  desired  to  rQake  the  surfaces 
of  the  liquid  parallel,  a  second  and  smaller 
cover  may  be  added,  which  will  adhere  to 
the  upper  by  capillaiy  attraction  The 
gT«atad\aiitagelies  in  tbe  abundance  of  air, 
while  at  the  same  time  the  water  is  pre- 
vented from  drying  up 

Fig   4  IS  a  very  efficient  giowing-cell, 
made  npou  the  "old  principle  of  the  bird 


Tig.t. 

tonntain,"  by  Prof.  H.  L.  Smith,  and  de- 
scribed by  Iiim  in  the  Am.  Jour7i<d  (f 
Science  and  Artt,  Sept,  1865.  Ho  says: — 
"Tbe  whole  slide  as  I  have  constructed  it, 
is  a  ti-ifle  more  than  (th  of  an  inch  in  thick- 
ness. It  consists  of  two  rectangnlar  glass 
plates  3  s  2  inches,  and  about  l-25th  of  an 
inch  thick,  separated  by  atrips  of  tlie  same 
thickness  cemented  to  the  interior  opposed 
faces,  Rs  shown  in  the  flgnre.  This  closed 
coll,  ultimately  destined  to  be  filled  with 
water,  is  not  of  such  thickness  as  to  prevent 
the  nse  of  the  achromatic  condenser,  a  very  i 
important  requiaite.  The  upper  plate  has 
a  small  hole,  a,  drilled  through  it,  and  one 
comer  remOTed,  as  at  n.     A  small  strip  of 


glass  cemented  at  o  serves  to  prevent  th« 
thin  glass  covec  over  the  object  from  sliding. 
Another  strip  is  cemented  on  the  lower  sidd 
of  the  cell  at  d,  but  not  extending  as  far  as 
the  removed  part  at  b.  Tlie  object  of  UiiB 
is  to  prevent  the  water  in  the  cell  from 
being  i-emoved  by  capillary  attraction, 
in  case  the  slide  in  tbe  neighborhood 
of  B  should  be  a  little  wetted.  This  strip 
is  not,  however,  absolutely  necessary. 
To  use  the  slide.  All  the  space  between 
the  two  plates  with  clean  water,  intro- 
dnoed  at  b,  by  means  of  a  pipette,  and 
also  place  a  drop  on  a.  to  remove  the  air. 
The  object  being  put  on  the  top  of  the 
slide  and  wetted,  is  now  to  be  covered  with 
a  large  square  of  thin  glass,  e,  at  the  same 
time  covering  the  hole,  a.  The  slide  can 
now  be  placed  upright,  or  in  any  position, 

and    no  water  cau  escape As 

the  water  evapoi'at«B  from  under  the  cover, 
more  is  supplied  through  the  hole,  a.  and 
from  time  to  time  an  air  bubble  enters  at  b: 
:  a  constant  circulation  is  maintained. 
A  cell  of  the  size  named  will  need  re- 
plenishing only  about  once  in  three  days, 
and  this  is  readily  effected  without  disturb- 
ing the  ohJGct,  I  have  been  enabled,"  Prof. 
Smith  continues,  "  to  make  observations  by 
means  of  this  slide,  which  it  would  have 
been  very  difficult,  if  not  impossible,  to 
have  made  without  it." 

Mr.  Jno.  H.  Martin,  Micro.  Assay  Labora- 
tory, Maidstone.  England,  describes  in  the 
American  Naturalitl,  vol.  vii,  the  glowing 
cell  represented  by  Fig.  5.  He  says;—"  Cnt 


Fltt.  S. 

two  pieces  of  moderately  thick  crown  glass, 
one  3  inches  by  11  inchee,  the  other  1} 
inches  by  11  inches,  cement  these  together 
with  Cuiada  balsam;    when  dry,  fix  with 
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the  flame  cement,  two  slips  of  glsas  of  tlie 
Bome  tiiickueas  to  tbe  other  end  of  the  slide 
so  SB  to  form  the  Bidee  of  the  i-eaerroir,  s  d; 
also  fix  with  gold-BJze  slips  of  thin  glass, 
80  Eis  to  form  the  sides  of  the  growing  cell, 
F  F  P  p;  when  quite  dry,  ceoiBnt  ft  piece 
of  thin  glass  2i   inches  by  1]  inches  over 

all When  nsed,  the  I'eservoir,  b, 

is  filled  with  fresh  water  nutil  it  rnns  int« 
the  growing  cell,  a,  and  both  are  at  the  same 
leveL  If  made  of  these  dimensions,  the 
water  in  tlie  reservoir  will  continue  to  sup- 
ply fresh  water  to  the  growing  cell  for  at 
least  three  days  without  being  refilled,  c, 
in  the  figure,  ia  the  glass  slip;  a,  the  grow- 
ing celt;  e,  thin  cover;  B,  the  I'eservoir;  o, 
growing  object. 

Fig.  6  from  Prot.  Phin's  ','How  to  Use 
the  Microscope,"  is  easily  made  by  cement- 
ing a  small  bottle  to  one  end  of  a  slip  with 


opened  two  little  channels  throngh  the  csi 
into  the  cell,  one  for  the  entrance  of  the 
thread,  the  other  to  uupply  the  air  nec«s- 
sBiy  to  the  growth  ot  the  objects.  The 
cover  will  be  held  on  by  capillary  attracbon. 
bnt  my  coiTeapondent  found  it  desirable  to 
fasten  it,  after  the  cell  is  filled,  by  melting 
the  wax  ai'ound  its  edge  with  a  touch  of  & 
hotwire. 

Beale.  in  his  work  already  referred  lo. 
describes  what  he  calls  a  growing  stage  de- 
vised by  Dr.  John  Barker,  of  Dnbliu.  and 
characterizes  it  as  "very  convenient,  el- 
flcient  and  cheap,"  with  the  additional  ''ad- 
vantage of  allowing  the  use  of  the  ordinur 
glass  slide."  "Any  one  can  make  this 
growing  stage  for  himself  witk  very  little 
trouble.  A  segment  of  a  largish  circle  is 
out  in  a  plate  of  stout  glass  to  form  tlie 
stage.     To  one  end  of  this  is  attached,  bv 


:  centre,  no  shown  in  the  cut. 
"The  bottle  is  filled  with  water  and  corked, 
the  uppM'  side  of  the  cork  having  two 
notclies  cut  in  it,  one  for  tlie  cntrauce  of 
air  and  the  other  for  t)ie  passage  of  a  loose 
cotton  thread.  The  object  is  placed  in  the 
concavity,  covei-ed  with  a  piece  of  thin 
glass,  and  the  end  of  the  thread  is  carried 
under  the  cover  by  means  of  a  email  notch 
cut  in  the  elide  with  a  tile.  The  bottle 
must  be  filled  with  veiy  pure  water,  other- 
wise thesalts,  etc.,  contained  in  it,  become 
concentrated  under  the  thin  cover,  owing 
to    the   evaporation,  and    destroy  the  ob- 

Of  the  above.  Mr.  A.  B.  Porter,  of  In- 
dianapolis, Ind. ,  sends  a  uiodif!  cation, 
which  he  finds  veiy  satisfactory.  Having 
no  concave  slide,  he  cut  a  ring  of  sheet-wax 
(tin-foil,  thick  paper  or  cord-board  soaked 
in  asphalt  will  do  nearly  as  well),  and  at- 
tached it  to  the  centre  of  a  slip.     He  then 


means  of  marine  glue,  a  small  flat  glass 
bottle,  in  which  two  little  holes  have  be«ii 
drilled.  When  water  is  put  into  the  bottie 
it  is  conveyed  from  one  of  these  holes  to  tbe 
thin  glass  cover  under  which  the  object  is 


FiK,  T. 

to  be  kept  moiat,  by  means  of  a  narrow  atrip 
of  talc  which  acts  as  a  conductor."  Thio 
arrangement  is  represented  by  Pig.  7.  The 
glass  block,  to  which  one  end  of  tiie  strip 
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of  talc  is  cemented  has  a  hole  drilled 
throngh  it,  and  must  be  so  placed  that  this 
opening  shall  be  continnous  with  the  lower 
one  in  the  bottle.  The  stage  can  be  pnt  on 
the  microscope  with  the  slide  in  position, 
or  the  latter  can  be  slipped  out  by  raising 
with  a  needle  the  free  end  of  the  talc. 
When  the  object  is  not  under  observation, 
the  apparatus  should  l)e  kept  on  a  support 
at  an  angle  of  about  50^  Mr.  Hanaman 
suggests  that  this  growing  cell  might  be 
simplified  by  making  the  plate,  blocks  and 
ledges  of  wood. 

In  the  Mordhly  Microscopical  Journal  for 
March,  1869,  Mr.  J.  C.  MuUer,  descri1)es 
a  simple  form,  made  by  piercing  an  ordin- 
ai7  slide  with  a  minute  hole  at  about 
3-lOths  in.,  from  the  centre.  When  an  ob- 
ject is  placed  upon  it  immeroed  in  water, 
the  thin  cover  i»  so  arranged  as  to  include 
this  opening,  and  when  not  on  the  stage 


». 
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of  the  microscope,  the  object  is  kept  moist 
by  putting  the  slide  in  a  vessel  of  water 
and  so  arranging  it  that  the  hole  shall 
always  be  beneath  the  surface.  The  cell 
is  shown  in  Fig.  8,  and  in  Fig.  9  a  section 
of  the  same  when  in    tlie  water-bath.    A 


cell  of  any  depth  may  be  made  by  cement- 
ing a  glass  ring  to  the  slide. 

In  the  same  joui*nal  for  January,  1870, 
Dr.  R.  L.  Maddox  gives  a  description  of 
a  growing  cell  which  he  had  devised  for 
the  "Cultivation,  etc,  of  Microscopic 
Fungi,"  as  follows:  A  piece  of  tin-foil  of 
the  stoutness  of  ordinary  note-paper,  was 


cut  in  squares  one  inch  on  the  sidb;  a  por- 
tion was  then  removed  from  the  square  by 
cutting  it  from  one  side  almost  to  the  op- 
posite, then  at  right  angles,  and  again  at 
right  angles,  thus  leaving  a  strip  shaped  like 
the  letter  U  with  a  flat  base,  and  limbs  of 
equal  length  and  width;  from  the  piece  re- 
moved, a  narrow  slip  was  cut  from  three 
sides,  and  a  poiiiion  taken  out  as  in  the 
first  piece,  thus  forming  a  smaller  letter  u* 
The  larger  was  cemented  to  a  slide,  and  the 
smaller  similarly  fixed  within  it,  the  limbs 
being  turned  in  opposite  directions  as  seen 
in  Fig.  10,  forming  a  central  space  for  the 
material  under  examination,  and  a  naiTOW 
channel  each  side  for  the  admission  of  air. 
The  square  cover-glass,  of  a  size  sufficient 
to  cover  the  outer  [)  of  tin-foil,  with  the 
spores  upon  its  under  surface  in  a  drop  of 
cultivating  solution,  is  inverted  on  the 
cell  and  sealed,  except  at  the  points  cor- 
responding to  the  open  ends  of  the  nar- 
row passages.  The  cultivating  medium 
should  not  touch  the  inner  edges  of  the 
the  tin-foil  at  any  part.  The  slide  should 
be  charged  with  spores  by  placing  a  minute 
drop  of  an  hygrometric  cultivating  fluid 
on  the  cover  and  transferring  to  it  by 
means  of  a  needle-point  the  spores  to  be 
studied.  When  prepai*ed,  the  slide  was 
placed  in  a  moist  chamber  consisting  of  a 
small,  porous  battery -cell  previously  thor- 
oughly cleaneil,  which,  having  been  wet 
with  freshly  boiled  water,  was  set  in  a  basin 
of  the  same  water  to  the  depth  of  half  an 
inch,  the  basin  being  covered  by  a  plate  of 
clean  glass.  The  moisture  found  on  the 
slide  when  ramoved  from  the  chamber  for 
examination,  may  be  made  to  quickly  disap- 
pear by  resting  it  on  end  in  a  clean  tumbler 
(warm  if  necessary),  and  covered  with  a 
bell-glass. 

The  same  writer  in  another  number  of  the 
Monthly  Microscftpical  Journal,  describes  a 
modification  of  the  above  for  the  propa- 
gation of  spores .  collected  from  the  atmo- 
sphere. Wishing  a  more  simple  method,  he 
says,  of  forming  the  air-space  than  with  the 
tinfoil  arrangement  previously  described,  a 
preparation  of  mastic,  wax,  chloroform,  etc.. 
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was  made,  which,  by  aid  of  a  amall  bmsh, 
could  be  drawn  across  the  surface  of  a 
slightly  warmed  slide,  so  as  to  form  a  square 
the  size  of  the  thin  cover,  but  with  one  side 
prolonged  to  the  edge  of  the  slide,  and 
the  other  brought  nearly  to  meet  it,  and 
then  turned  down  also  to  the  edge,  so  as  to 
leave  a  small  channel  for  the  entrance  of 
air.  The  cover  was  very  gently  pressed 
aiong  the  edge,  and  so  remained  fixed  on  the 
cement.     See  Fig.  11. 

To  form  a  simple  damp  cultivating  cham- 
ber to  contain  a  number  of  slides  at  once,  a 
large  new  ordinary  writing-slate  with  a  well- 
made  frame,  had  the  latter  deepened  on  the 
surface  by  an  extra  fi-ame  about  l-6th  of  an 
inch  thick,  and  furnished  with  a  couple  of 
cleats  at  two  ends,  and  witb  a  stop  or 
check  on  a  third  side.  After  well  cleaning 
the  slate,  a  leaf  of  thick  white  blotting- 
paper  was  laid  on  the  surface,  and  on  this  a 
sheet  of  clean  ))ierced  zinc  the  size  of  the 
slate  tablet.  The  blotting-paper  was  damp- 
ened with  distilled  water,  the  x>iece  of 
pierced  ziuc  placed  on  it,  and  a  sheet  of 
clean  flat  glass  pushed  along  the  grooves 
in  the  cleats  at  tbe  two  ends  up  to  the  stop 

0 

on  tbe  opposite  side  of  the  frame,  so  as  to 
form  a  close  cover  to  the  thin  flat  slate-box. 

In  the  issue  (for  March,  1876)  of  the  pub- 
lication so  often  refeiTed  to,  a  notice  is  given 
of  a  **  Growing  Cell  Adapted  for  Supplying 
Moist  Air,"  which  had  been  described  bv 
Dra.  Lewis  and  Cunningham,  in  their  work 
on  the  fungus  disease  of  India.  It  consists 
of  an  ordinary  3x1  inch,  slide  with  a  ring 
of  beeswax  (softened  with  oil),  pressed  on 
its  surface.  Intervening  between  the  wax 
and  the  slide  clamped  by  it,  is  a  naiTow 
slip  of  blotting-paper,  and  above  the  wax 
the  thin  cover  is  placed  with  a  drop  of  fluid 
containing  the  spores.  The  preparation  is 
thus  hermetically  sealed  except  at  the  spot 
where  the  paper  is  inserted,  the  latter  serv- 
ing as  an  excellent  channel  for  the  air  and 
moisture  necessary  to  the  i>erfect  growth 
of  the  object  under  cultivation.  There  is 
no  danger  of  dust  l>eing  introduced,  and 
the  gases  which  the  nutritive  fluid  may 
generate  can  readily  escape. 


To  the  Journal  qf  the  Quekett  Mcrosoopical 
Club,  for  February,  1880,  Mr.  J.  R  Ingpen, 
F.B.M.S.,  communicated  a  description  of  a 
growing  cell,  constructed   by    M.  JuUen 
Deby,  Vice-President  of  the  Belgian  Micro- 
scopical Society.     It  consists  of  a  3  x  1  inch 
slip,  having  a  glass  ring  with  ground  edges 
cemented  to  it  to  foim  a  cell.    A  small  hole 
is  bored  through  the  slip  inside  and  near 
the   edge    of   the    cell     The  objects  are 
placed  with  a  very  minute  drop  of  water 
on  a  thin  cover,  which  is  then  inverted  and 
attached  to  the  top  of  the  cell  by  a  little 
lard.     The  slip  is  then  laid  upon  another 
of  the  same  size,  but  not  perforated,  and  a 
couple  of  india-rubber  bands  are  passed 
over  the  ends.     One  end  of  this  an-auge- 
uientis  then  placed  in  a  little  water,  which, 
by  capillary  action,  will  occupy  the  space 
between  the  two  slips,  and  by  evaporation 
will  rise  into  the  cell  and  prevent  the  dry- 
ing up  of  the  minute  drop  on  the  cover. 
By  this  contrivance    a  drop  of  water  no 
larger  than  a  pin*s  head  can  be  kept  of 
nearly  the  same  size  for  weeks   together, 
and  the  development  of  bacteiia,  or  other 
minute  organisms,  i*etained  constantly  un- 
der observation. 

M.  Deby  has  recently  described  what 
he  considers  a  simplified  arrangement  of 
the  above: — Take  a  slip  and  make  in  its 
centre  a  circular  opening  |  inch  in  diameter, 
lay  it  upon  a  slide  not  perforate<l,  and  bind 
the  two  together  by  rubber  rings.  Grease 
the  upper  slip  for  a  short  distance  around 
the  opening,  aiTange  the  object  on  a  thin 
cover,  adding  to  it  another  cover  J  inch  in 
diamet-er,  which  will  adhere  by  capillary 
attraction,  and  invert  the  whole  over  tbe 
central  aperture.  When  not  under  obser- 
vation place  in  a  shallow  vessel  of  water,  as 
in  the  original. 

A  simple  form  of  "Cnltui©  Cell"  is  de- 
scribed in  the  American  Manihly  Mtcrosoop- 
teal  Journal,  for  August,  1880,  by  Dr. 
Geo.  M.  Sternberg,  as  a  member  of  tbe 
Havana  Commission  for  the  Investigation  of 
Yellow  Fever.  It  is  made  by  drilling  an 
Oldening  about  ith  inch  in  diameter  through 
the  centre  of  a  slip.    A  very  thin  cixcle  of 
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oement  f  inch  in  diameter,  is  turned  around 
this  central  iiole  on  one  side  of  the  slip  and 
a  thin  cover  attached  to  it  by  gentle  pres* 
sure.  When  the  cement  is  thoroughly  dry, 
the  cell  is  ready  to  receive  the  drop  of 
blood  or  other  fluid  to  be  observed.  This 
is  placed  in  the  bottom  of  the  cell,  a,  in  Fig. 
12,  which  shows  the  slide  in  section,  and 
flows  by  capillary  attraction  into  the  space 
between  the  thin  cover  and  the  slide  until 
it  extends  to  the  oircle  of  cement.  Thus 
there  is  a  thin  stratum  of  fluid  between 
the  points  b  and  c,  which  may  readily  be 
examined  by  invei*tiug  the  slide  and  bring- 
ing the  objective  to  any  point  between  the 
central  air-chamber  and  the  cement  circle. 
Finally,  the  cell  is  closed  by  fastening  a 
large  thin  glass  circle,  d,  to  the  opposite 
surface. 

The  apparatus  next  to  be  described,  is  the 
celebrated  one  used  in  the  famous  i*esearche8 
of  Mr.  Dallinger  and  Dr.  Drysdale,  in  their 
Life-History  of  the  Monads.  It  consists  of 
a  plain  glass  plate,  a,  a.  Fig.  13,  so  fitted  as 
to  slip  on  the  microscope  in  place  of  the  ordi- 
nary sliding  stage.  The  thickness  of  this 
plate,  although  only  1-lOth  inch,  is  toogi-eat 
to  be  used  with  the  condenser  and  high  pow- 
ers; a  circular  aperture,  b,  is  cut  through  it, 
and  a  thin  piece  of  good  glass,  c,  (/,  e,/,  is 
fixed  over  it  with  Canada  balsam.  At  the  end 
of  the  arm,  a,  which  extends  some  distance 
l>eyond  the  stage  to  the  left  of  the  obser- 
ver, a  brass  socket,  g,  g,  g^  with  a  ring  at- 
tached, is  fastened  with  marine  glue.  The 
object  of  the  ling  is  to  hold  a  gl&ss  vessel 
Fig.  14,  about  2  inches  deep.  It  simply 
drops  in,  and  the  top  being  slightly  larger 
than  the  ring,  it  is  prevented  from  slipping 
through.  The  stage  being  in  position  on 
the  microscope,  and  the  reservoir  in  the 
ring,  a  piece  of  thick  bibulous  paper  is  cut 
to  the  shape  di'awn  in  Fig.  15,  the  part  a 
being  long  enough  to  reach  to  the  end  of 
the  glass  stage  and  to  bend  over  at  b,  leav- 
ing the  portion  c  in  the  vessel.  Mr.  Dal- 
linger, in  his  more  recent  investigations, 
uses  a  piece  of  linen  instead  of  the  blot- 
ting-paper to  convey  the  moisture  to  the 
chamber.    Its  position  is  indicated  in  Fig.  | 


13  by  the  dotted  lines  h,  k,  h.  Before  it  is 
placed  upon  the  stage,  a  circular  opening, 
d.  Fig.  15,  is  cut  out,  which  must  be  larger 
in  diameter  than  the  thin  glass  cover  in- 
tended to  be  used.  The  inventors,  there- 
fore, preferred  small  covers;  those  4th  inch 
in  diameter,  the  aperture  in  the  paper  being 
ll-16ths,  worked  well  The  vessel  with  the 
flap  of  blotting-paper  in  it  is  filled  with 
water,  and  a  drop  is  placed  on  various  parts 
of  the  paper  which  is  soon  thoroughly  and 
evenly  wet.  A  drop  of  the  fluid  to  be  ex- 
amined must  be  placed  at  A;,  Fig.  13,  and 
the  cover  glass,  i,  laid  on. 

To  form  a  moist  chamber  over  the  pre- 
paration a  piece  of  glass  tubing  about  U 
inches  in  diameter  is  cut  to  fths  inch  in 
length.  Over  one  end  of  this  a  piece  of 
thin  sheet-caoutchouc  is  firmly  stretched, 
and  a  small  hole  is  made  in  its  centre. 
This  part  of  the  apparatus  is  shown  in  Fig. 
lf>,  a  being  the  tube,  b  the  elastic  film, 
securely  tied  on  by  means  of  a  groove  in  the 

Fl«.  14. 


Ficr.16. 

glass  at  d,  c  an  aperture,  and  e  the  lower 
edge  which  should  be  carefully  ground. 
Thus  prepared,  the  tube  is  placed  on  the 
blotting-paper  so  that  the  opening  c,  i« 
above  the  centre  of  the  cover-glass. 

The  objective  is  carefully  racked  down 
through  this  smaU  hole  and  adjusted  to  focua. 
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The  caoutchouc  should  be  thin  enough  to 
afford  no  impediment  to  the  action  of  the 
fine  adjustment,  and  by  its  elasticity  at  the 
aperture  it  should  clasp  the  objective  while 
the  latter,  by  its  gentle  pressure,  forces  the 
under  surface  of  the  chamber  upon  the 
blotting-paper  so  that  little  or  no  air  is  ad- 
mitted. If  the  lower  edge  of  the  tube  be 
carefully  ground,  it  will  allow  the  plate, 
damp  paper  and  all,  to  move  under  it  when 
the  milled  beads  for  working  the  meclianical 
stage  are  in  action.  Fig.  17  represents  a 
perpendicxdar  section  of  the  apparatus  when 
in  working  order.  It  will  be  found  in  prac- 
tice that  this  life-slide  may  be  in  use  for  a 
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long  time  without  any  change  in  the  ar- 
rangement except  the  alteration  of  the  fine 
adjustment.  The  microscope,  however, 
must  be  placed  in  a  vei-tical  position,  but  no 
inconvenience  will  arise  from  this  if  the  in- 
strument be  placed  on  a  sufficiently  low 
support. 

Mr.  W.  H.  Wight,  of  Baltimore,  in  the 
Americcm  Monthly  Microscopical  Jouimaltor 
February,  describes  and  recommends  a 
growing  slide  as  follows:  ''A  small  hole 
is  drilled  near  the  margin  of  a  concave  slide 
or  near  the  centre  of  a  plane  one.  Througii 
this  hole  is  inserted  a  strand  of  cotton- 
thread  with  one  end  in  contact  with  the 
glass  cover,  the  other  immersed  in  a  vessel 
containing  the  water,  which,  in  Mr.  Wight's 
case  was  a  soap-dish.  Thus  there  is  a  per- 
fect circulation,  limited  only  by  the  large 
supply  of  water.  The  advantages  of  the 
plan  are  that  it  is  inexpensive,  and  the  glass 
slip  can  be  used  as  an  ordinary  slide,  be- 
sides the  opportunity  one  always    has    of 


finding  anything  on  the  slide  worth  future 
study,  and  of  immediately  converting  it  into 
a  growing-slide,  thus  avoiding  the  loss  of 
rai-e  objects  which  it  is  sometimes  desirable 
to  preserve  for  fuilher  study." 

Having  had  Mr.  Wight's  slide  in  constant 
use  for  a  month,  I  find  it  worthy  of  every 
commendation.  A  )iole  not  more  than  1-32 
inch  in  diameter,  drilled  by  the  sharpened 
shank  of  an  old  catai*act-needle,  and  a  piece 
of  Clark's  No.  70  sewing-cotton  doubled 
and  loosely  twisted,  have  kept  a  deep  ceU 
abundantly  supplied  with  water  for  many 
days,  a  channel  being  cut  in  the  ring  for 
the  thread,  and  another  opposite  to  facilitate- 
evaporation. 

In  the  same  journal  Professor  Strass- 
burger's  moist  chamber  is  described  as  fol- 
lows: It  consists  of  an  ordinai*y  slide» 
upon  which  is  placed  a  ring  of  pasteboard 
moistened  with  water.  The  object  which  i» 
to  be  observed  and  kept  alive  is  placed  in 
a  drop  of  water  on  a  cover-glass  and  in- 
verted over  the  paste-board  chamber,  the 
cover  being  made  to  adhere  to  the  cell  by 
pressure.  The  evaporation  of  the  water 
is  greatly  retarded,  if  not  entii'ely  prevented^ 
so  that  in  this  simple  manner  Prof.  Strass- 
burger  has  kept  Spirogyra  in  conjugation 
alive  for  several  days.  By  moistening  the 
paste-board  from  time  to  time  the  cover 
will  remain  attached  indefinitely. 


FlfiT.  18. 

Fig.  18  shows  Weber's  life-slide  in  section^ 
a  useful  accessory,  but  one  which  can  hardly 
l)e  made  at  home.  Its  construction  and 
mode  of  action  have  been  praviously  de- 
scribed in  this  journal,  and  will  be  readily 
understood  from  the  engi'aving. 

By  way  of  conclusion  it  may  be  well,  as 
suggested  by  my  correspondent,  Mr.  C.  E. 
Hanaman,  who  has  given  such  efficient  aid 
toward  this  compilation,  to  say  to  those 
not  already  familiar  with  the  fact,  that  a  hole 
can  be  easily  made  through  glass  by  means 
of  a  drill  or  a  rat-tail  file,  the  point  of  which 
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lias  been  ground  to  a  triangular  shape,  pro- 
vided the  tool  is  kept  constantly  wet  with 
turpentine.  If  a  file  be  used,  the  operator 
must  remember  to  always- turn  it  from  right 
to  left;  if  turned  in  the  opposite  direc- 
tion, it  will  lock  in  the  glass  and  break  it 
Trenton,  N.  J. 
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Mounting  Marine  Algae. 

BY  KEY.    J.  D.    KINO. 

"  A  few  marine  algaa  mounted  in  balsam 
obtained  our  sympathetic  commiseration, 
that  those  b^utiful  '*  weeds  of  the  sea  " 
should  be  so  viciously  treated.  No  intelli- 
gent traces  were  left  of  the  living  things. 
Ma^  our  eyes  never  be  asked  to  witness  such 
rehcs  again.  Put  all  marine  algie  in 
Ooadby*s  solution,  and  many  will  be  pre- 
4Berved  unchanged." — Report  qf  Academy  of 
Jfatural  Sciences,  Philadelphia,  Nov.  1, 1880. 

TH£B£  is  a  good  deal  of  truth  in  the 
paragraph  which  stands  at  the  head 
of  this  article,  but  taken  as  a  whole  it  is 
quite  too  sweeping.  Many  of  the  Ptilotas, 
Polysiphouias,  and  others  of  similar 
character,  and  even  the  delicate  Gallitham- 
nions,  make  most  beautiful  slides,  and  they 
eventually  do  retain  *'  intelligent  traces  of 
of  the  living  things,  especially  in  colnr, 
which  balsam  preserves  as  nothing  else 
does.  Most  forms,  indee<l,  shrink  more  or 
less  in  preparing  to  mount  in  balsam,  but 
in  connection  with  fluid  mounts,  they  are 
oxcellent  for  study,  especially  if  in  fruit, 
and  much  better  than  lierbarium  mountings 
can  be. 

Growing  on  many  of  the  larger  algae  are 
parasitical  forms  of  confervsB,  biilliantly 
coloi'ed.  and  these  are  perfectly  preserved 
in  balsam. 

Marine  algse  are  often  richly  covered 
with  diatoms,  which,  besides  being  beauti- 
ful objects  in  situ,  especially  when  seen 
with  paraboloid,  are  studied  to  great  ad- 
vantage in  this  position. 

Now,  supposing  we  have  a  delicate  fila- 
mentous alga,  covered  with  diatoms,  that 
we  wish  to  preserve  as  perfectly  as  possible, 
we  will  first  select  the  cleanest  frondlet 
that  one  can  find,  and  with  a  delicate  brush 
remove  all  foreign  matters  possible  without 


disturbing  too  many  of  the  diatoms,  linse 
thoroughly  in  salt  water,  and  at  the  list 
moment  take  up  the  alga  from  fresh  water 
on  a  glass  cover,  drain  as  quickly  as  pos- 
sible by  placing  the  edge  of  the  cover  in 
contact  with  blotting  paper,  and  drj  in 
air.  Some  of  the  algse  fade  rapidly  in 
fresh  water,  but  if  the  work  is  done  rapidly 
they  will  suffer  but  little,  while  if  taken  np 
from  sea  water,  crystals  of  salt  will  appear 
in  the  slide.  When  thoroughly  dty,  soak 
in  chloroform,  cover  and  all,  twentj-fonr 
hours,  or  till  the  air  is  absorbed  from  the 
preparation,  thence  transfer  to  balsam, 
made  quite  thin  witli  chloroform,  allowing 
it  to  remain  a  short  time,  and  Anally  mount 
in  benzole  balsam.  If  preferred,  a  perfectij 
clean  film  of  mica,  cut  the  size  of  the  cover, 
with  a  punch,  may  be  used  instead  of  the 
glass  cover,  treated  in  the  same  way,  and 
mounted  with  the  alga. 

A  fluid  or '  gelatinous  medium  for  the 
perfect  preservation  of  algue  is  very  mach 
wanted.  Goadby*s  and  Balfs  fluids  are 
both  excellent  in  many  respects,  and  bo  are 
a  dozen  otliers,  but  I  have  yet  to  see  a 
brilliant  alga  placed  in  any  of  them  with- 
out loosing  its  characteristic  brilliancj. 
The  beet  medium  for  preserving  color, 
either  of  marine  or  fresh  water  algse,  so 
far  as  I  have  tried  it,  is  a  preparation  sug- 
gested by  Dr.  Munson,  of  Otisco,  N.  Y., 
i  chloral  hydrate,  15  grains;  water,  2  onnces. 
.  The  tendency  of  this  fluid  is  to  make  oV 
jects  preserved  in  it  more  tiunsparent,  bat 
I  have  slides  of  green  algie  mounted  a  yeu 
ago,  which  yet  retain  the  brilliancy  of 
living  colors,  and  api>ear  in  striking  and 
favorable  contrast  with  those  mounted  in 
other  media.  It  needs  a  further  trial  be- 
fore pronouncing  safely  upon  its  merits, 
but  I  believe  it  to  be  worthy  the  atteotioD 
of  algologists. 


— Glue,  if  kept  for  some  time  after  being 
dissolved  in  water,  decomposes  and  loses 
much  of  its  strength.  Those  who  use  glue 
occasionally  should  melt  no  more  than  thej 
need  at  once.  Glue  is  also  greatly  weakened 
by  being  bui*ned  or  too  highly  heated. 
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On  the  Use  of  the  V-Shaoed  Diaphragm. !  striaa  on  No.  is  of  the  Moller  probe  platte, 

the  same  Bhell  havlDg  utterly  defeated  the 

Read  before  the  Memphis  Microscopical  Society,  objective   named  on    a  previous  occasion. 

Jan.  Jisc.  loio.  f«*  T    1  111 

Since,   I    nave    made    numl^erless  expen- 

BT  J.  EDWARDS  SMITH.  mcnts,  udiug  a  variety  of  wide-angled  ob- 

THE  interest    which    this   simple  con-  J?ctives,  and    find    the    <  diaphragm    of 
..   ,   ,     ,     ^  ,  smgnlar  advantage  when  resolving  severe 

tnvance  has  excited,  leads  ns  to  re-  t^^. 

publish  Prof.  Smith's  original  paper  on  the      As  to  the  percentage  gained  by  the  use  of 
subject  which  his  kindness  enables  us  to  the  diaphragm,   I  hardly  know— and  this 
reproduce.      Prof.   Smith  writes    us  that  I J'^"  P»??l>a%.  ^^^T  with  the  objective 
..:,.  .  ,  -„_-   .      ,       .,  ;I  detail  a  single    experiment,    and  leave 

"this  experience  of  1875  is  also  the  ex-  othei-a  to  form  their  own  conclusions, 
perienoe  of  1881.     In  the  interim  a  large      With  the  Tolles'  4-sy8tem    (1-lOth  im- 


Tariety  of  sub-stage  illuminators — including 
tbe  Wenham  reflex,  the  Woodward  piism, 
tiie  traverse  lens,  and  the  like,  have  been 
from  time  to  time  added  to  the  accessory - 
box,  and,  doubtless,  are  at  times  useful, 


mersion)  German  Student  lamp,  and  using 
apei'tui'e,  say  1(>0°  witfiout  diaphragm,  I 
usually  see  A.  pelhicida  on  Moller  platte 
(No.  20),  exiiibiting  transverse  striss  in 
patches^  and  strongest  near  the  end  of  valve; 
turning  the  diaphragm  into  position,  and  so 


bat  for  a  clean  squftre  resolution  of  severe  »»  *«  include  angle  of  20°  with  under  sur- 
.  .  ,  ,  ,.  !•  w  T  i-n  e  Ai  face  of  stage,  and  little,  if  any,  change  made 
tests  by  oblique  light,  I    still  prefer  the   .^  ^^^  illumination,  I  now  ei^ily  get  strong 

ferrotype  plate."     lu  calling  this    device  gtri»  of  transvei-se  lines,  and  evenly  dis- 

tbe  V-shaped  diaphragm,  an  eiToneous  idea '  tributed  fi*om   end  to  end    of   the    shell. 

is  conveyed  to  the  mind  of  those  who  have '  Similar  results  obtain  when  viewing  Nos. 

.,  .  ..   ^ ,      , -t,'^   _#  u     T4 :  1^  a>i<l  19  on  same  plate.     This  much  for 

not  seen  it  or  read  a  description  of  it.     It  ^^,^^^  ^^^^  ^^j.^^^  ^.^^^ 

18  rather    a    > -shaped    diaphi-agm.      The      Another  fact  is  perhaps  of  still  greater 

term    ''oblique"    diaphragm    which    has ,  importance.     The  diaphi-agm  may  be  l>ent 

^  been  sometimes  applied  to  it,  is,  however,  so  as  to  include  any  angle,  say  from  5^  to 

altogether  a  l>ettername.-ED.  Am.  Journal  ^'  ^^'^^^^  lower  surface  ^^.^^gej  wf  will  as- 

^  sume,  say  an  angle  of  46®.     Now  by  a  pi-o- 

MiGBOSGOPY.J  j,er  disposition  of  the  radial  arm  carrying 

Some  weeks  since  when  engaged  in  test-  the  mirror,  arranging  so  that  the  diaphragm 
ing  the  extreme  apertures  of  several  objec-  *'  splits  "  the  illuminating  beam,  t.^. :  one- 
tivBH  (including  a  l-6th  and  1-lOth  immer-  half  entering  the  wedge-shaped  apeHure, 
sion,  Tolles*  new  formula),  I  used,  for  the  while  the  other  half  is  excluded,  a  beanti- 
pur[)0He  of  cutting  ofif  the  central  ray,  a  ful  effect  of  black  shadow  illumination  will 
simple  piece  of  japanned  iron  plate— the  at  once  he  recognized,  and  the  intensity  of 
ordinary  ferrotyi>e  plate  used  by  photo-  the  shadows  are  easily  gi*aduated  at  the 
gmphers.  will  of  the  obsei'ver,  in  two  ways;  1st,  by  a 

The  usual  diaphragm-box  and  revolving  simple  movement  of  mirror:  and  2nd,  by 
plates  were  removed,  leaving  the  entire  combined  movements  of  mirror  and  dia- 
QDderside  of  the  stage  entirely  unob-  phragm.  The  effects  thus  obtained  are  in- 
structed; the  piece  of  ferrotype  plate  was  numerable  and  within  the  reach  of  any  in- 
fastened  by  a  screw  near  its  edge  farthest  telligeht  observer. 

removed  from  the  illuminating  lamp,  so  as  This  black  shadow  illumination  gives 
to  entirely  close  the  **  well-hole"  of  stage,  promise  of  real  value  to  those  engaged  in 
Now,  by  bending  the  ferrotype  plate  it  advanced  investigations  of  structure,  in  fact, 
was  easy  to  convert  it  into  a  <-shaped  it  will  be  found  to  be  a  new  power.  This 
diaphragm,  with  its  open  side  adjacent  to  simple  and  rude  appliance  has  for  weeks 
the  mirror — and  the  included  angle  formed  been  a  permanent  fixture  to  the  stage  of  my 
by  under  side  of  stage  and  the  ferrotype  instrument,  and  the  ferrotype  i)late  seenm 
plate  depended  entirely  on  the  disposition  to  bear  any  amount  of  bending.  Its  func- 
(bending)  of  the  plated  tions    are  obvious,   the  iron  plate  simply 

While  using  this  rude  and  simple  a)) par-  shutting  out  rays  more  or  less  diffused, 
atus.  with  an  objective  of  170%  the  ferrotype  This  little  bit  of  a  '•  fixing"  constitutes, 
plate  making  an  angle  of  20°  with  underside  ,  with  the  miiTor,  all  the  "  sub-stage  appar- 
ofstage,  the  illumination  being  furnished  by  atus"  I  have  any  use  for  in  the  I'esolution 
a  German  Student  lamp,  I  was  surprised  of  severe  tests. — From  the  CHndtmaii  Medu 
to  find  that  I  got  strong  views  of  titmsvei-se  cal  News^  Februmy,  1875. 
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Diagnosis  of  Blood  Stains.~Dr.  Wood- 
ward vs.  Dr.  Richardson. 

IN  view  of  Dr.  Lemmon's  challenge  in  re- 
gard to  the  diagnosis  of  bloo^l  stains, 
we  have  been  asked  to  republish  the  follow- 
ing record,  which  is  taken  from  the  Ciucin- 
nati  Medictd  News,  for  April,  1875.  In  i-eply 
to  our  request  for  a  copy  of  the  letter.  Prof. 
Smith  writes  us  as  follows: 

*'It  may  be  proper  to  say,  that  the  blood 
stains  furnished  by  Dr.  Eames  included 
those  of  man,  ox,  sheep  and  hoi*se.  I  beg 
to  add  that  my  effoi'ts  in  the  matter  of 
diagnosis  of  blood  stains  were  suggested 
only  by  my  thorough  convictions  of  the 
validity  of  the  positions  c]aime<i  by  Dr. 
Richardson.  It  will  be  noticed  that  I  used 
higher  amplifications  than  did  Dr.  Rich- 
ai*dson,  although  my  objective  was  only  a 
low  l-6th,  and  this  objective,  with  l-8th 
solid  eye-piece,  would  have  g^ven  good 
images  amplified  nearly  8,000  diameters, 
and  will  bear  to  be  so  used  when  necessary. 
Finally,  in  general,  the  microscopist  will 
occupy  safer  ground  when  he  states  simply 
his  own  observations,  such  as  they  may  be, 
rather  than  when  he  prejudges  the  capacity 
of  otlier  obseivers." 

To  the  EdUor  of  the  ChicinnfUi  Medicm 
News — I  notice  in  tlie  Neits  of  last  month 
your  reprint-  of  Dr.  Woo<lward*s  article 
attacking  the  ponitions  previously  assumed 
by  Dr.  J.  C.  Richardson. 

As  many  of  your  reailei-s  may  not  have 
Dr.  Richardson's  pajxjrs  (read  before  the 
Biological  and  Microscopical  Section  of  the 
American  Academy  of  Natural  Sciences), 
it  may  be  proper  to  say  in  brief,  that  Dr. 
Richardson  simply  claimed  that,  under  an 
amplification  of  3700  diametera  (ormoi*e),  as 
furnished  by  modern  instruments,  he  was 
able  to  detect  the  red  blood  corpuscles 
of  man  from  those  of  ox,  sheep,  deer,  cat, 
goat  and  horse. 

Dr.  Richardson  goes  thus  far,  and  no 
farther;  he  wisely  abstains  from  the  discus- 
sion of  blood  corpuscles  of  other  animals 
which  approximate  to  those  of  man,  thus 
witholding  information  that  perchance 
might  prove  of  service  to  the  rogue. 

Dr.  Richardson,  in  support  of  his  posi- 
tion, prints  in  detail  six  experiments,  prov- 
ing that  in  each  instance  he  did  detect  the 
corpuscles  of  man  from  those  of  the  ox  and 


sheep.  Dr.  R.  says:  '*In  conclusion,  I 
submit  that  the  results  of  my  experiments 
above  nari*ated  prove  that,  since  the  red 
blood  globules  of  the  pig,  (1-4230);  the  ox, 
(1-4267);  the  red  deer,  (1-4324);  the  cat. 
(1-4404);  the  horse,  (1-4600);  the  sheep, 
(1-5300);  and  the  goat,  (1-6366);  sae  also 
much  smaller  than  even  the  ordinary  min- 
ninnm  size  of  the  human  I'ed  disk,  as  meas- 
ured in  my  investigations,  we  ara  now  able, 
by  the  aid  of  high  powers  of  the  micro6CO|)e. 
and  under  favorable  circumstances,  to 
positively  distinguish  stains  protlnced  by 
human  blood  from  those  caused  by  the 
blood  of  any  of  the  animals  just  enumerated, 
and  this  even  after  the  lapse  of  five  years 
from  the  date  of  their  pi-imarv  produc- 
tion." 

It  is  remarkable  that  Dr.  Woodward 
should  entirely  dissent  fram  this  view  of 
the  matter,  that  human  blood  corpuscles 
can  be  distinguished  by  microscopic  meas- 
urements from  those  of  the  lower  animals, 
named  by  Dr.  Richardson,  without  cffering 
some  positive  evidence  in  support  of  his  as- 
seHioti.  On  the  contrarv.  Dr.  Woodward 
does  not  disprove  a  single  word  of  Dr. 
Richardson's  paper.  Dr.  Woodward  does, 
indeed,  discuss  some  of  the  difficulties  which 
environ  the  diagnosis  of  the  blood  of  the 
dog,  presenting  well  known  facts,  but  in 
no  wise  overthraws  Dr.  Ricliardson's  pobi- 
tions. 

Even  in  the  case  of  the  dog,  the  writer 
of  this  cannot  agree  with  Dr.  Woodward, 
that  it  is  certain  the  blood  of  the  dog  can- 
not, undei'  /fwof-tthie  ciiviunstrntces,  be  dis- 
tinguished fi-om  Unit  of  man. 

It  is  noticeable  that  Dr.  Woodward  with 
his  usual  candor,  fi<ankly  admits  that  he 
has  not  yet  **  himself  made  systematic 
measui*ements  of  the  blood  of  other  animals 
than  the  dog."  This  has  significance,  and 
suggests  that  Dr.  Woodward  may  yet  find  oc- 
casion to  make  further  observations  which 
when  published,  will  prove  a  valuable  con- 
tribntion  to  the  medical  jurisprudence  of 
the  day.  At  present,  however,  the  iletailed 
and  successful  exi>eriments  published  by 
Dr.  Richardson  remain  intact,  and  are  not 
materially  changed  by  the  advent  of  Dr. 
Woodward's  dissenting  paper. 

As  to  the  other  animals,  enumerated  by 
Dr.  Woodward  as  presenting  di£Sculties  U> 
the  microscopist.  to  wit,  rabbit,  guinea  pig. 
monkey,  seal,  otter,  kangaroo,  capyl)ara, 
wombat,  and  porpoise,  it  may  be  said  (so 
far  as  most  of  these  are  concerned),  that 
American  microscopists  will  seldom,  if  ev€^, 
(in  the  natm'e  (^  things)  be  called  upon  is 
the  capacity  of  ''experts'*  to  determine  in 
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regard  to  tiieiu,  ?!>d  any  farther  disoussion 
of  the  blood  disks  of  these  animais  may 
safely  be  dismissed. 

My  friend,  Dr.  William  M.  Eames,  of 
this  place,  having  read  both  the  articles,  re- 
ferred to,  and  being  desirous  of  submitting 
the  matter  to  farther  tests,  handed  me  a 
ievf  days  sinoe  specimens  of  blood  stains, 
requesting  me  to  detect  if  possible,  by  the 
ai<l  of  the  microscope,  those  duo  to  human 
bl().)d.  These  specimens  were  marked  by 
him  a,  c,  </,  e,  /",  g^  h,  i\  and  /. 

According  to  Dr.  Eimes,  these  stains  were 
bubmitted  to  examination  under  the  micro- 
aeop3.  The  objective  used  was  a  superb 
Tolles*  four-system  wet  l-6th,  and  one- 
foarth  solid  eye-piece,  in  connection  with 
Tolles*  amplifier,  which  nearly  doubles  the 
power;  the  amplification  nearly  4000 
diameters.  The  imagas  of  the  variouH 
blood  disks  were  **  thrown  down  "  on  paper 
bjr  th3  aid  of  camera  lucida,  and  the  trans- 
verse diameters  of  the  blood  corpuscles 
sketched  thereon.  The  distance  of  the 
camn-a  from  the  paper  was  rigidly  maiu- 
taiutid  by  the  use  of  a  strut,  proparly  fitted 
to  the  eye-piece,  and  extending  to  the 
tabl&  The  illumination  was  famished 
by  an  ordinary  German  student  lamp. 
The  objective  was  used  throughout  with 
system")  closed,  and  optical  contact  made 
with  glycerine  in  place  of  water;  after  ten 
houre  of  close,  severe  work,  my  observations 
▼ere  completed,  at  once  writtin  oat,  and 
forwarded  to  Dr.  Eatnas. 

Very  shortly  afterwards  I  went  to  the 
Notary  Public,  and  sioore  that  the  specimens 
/and  t,  sent  me  by  Dr.  Eimes,  were  human 
blood,  as  also  that  the  other  specimens  were 
nd  human  blood.  Daring  the  evening  of 
the  same  day  I  received  from  Dr.  Eaines 
tlio  following  note: 

"  Friend  SiirrH— Your  report  of  the  examina- 
tion of  specimens  of  blood  stains  I  sent  you  is 
rwpived.  Much  to  my  siirprisf*,  vou  havo  made 
no  mistake  in  regard  to  any  of  The  nine  sp(H;i- 
mms  submitttxl,  the  two  marked  /  and  t\  arp,  as 
you  uronounce  them,  human  blood,  also  those 
raarK*?d  ac degh and  /,  are,  as  you  positively 
deolaro,  not  human  blood.  The  specimens 
marked  d  g  h  and  I  wore  also  correctly  dosig- 
nat«id  by  you. 

I  regret  that  you  were  unable  to  find  time  to 
complete  the  irivt^tigatlons^so  as  to  designate 
the  remaining  s|)e<umens.  But  am  gratified  to 
know  that  the  object  sought  hiu>  t)epn  fairly  ac- 
complished, viz :  that  human  bl(Kxi  can  be  dis- 
tin^ilsheti,  bv  the  use  of  lii^h  magnifying 
powers,  from  ihat  of  the  domt»6tic  animals,  with 
which  it  is  liable  to  be  confounded. 

1  am  also  satisfied  that  only  those  who  pos- 
sess threat  skill  in  the  use  of  the  microscope  can 
dpt^rmine  these  questions  with  certainty.  Very 
lospeetfully  yours,  William  M.  Eames." 

J.  Edwakds  Smith. 


T*»^  ?::cluus  as  the  Source  of  Anthrax. 

IT  was  supposed  to  be  a  great  discovery 
when  microscopists  announced  tiie  pre- 
sence of  the  bacillus  in  the  blood  of  animals 
with  anthracoid  diseases.  The  organism 
was  received  as  the  undoubted  cause  of  the 
malady.  But  further  researches  throw 
serious  doubts  on  this  view.  H.  Buchner, 
and  later,  Prof.  A.  P.  Fokker,  of  Oottingen, 
have  shown  conclusively,  not  only  thatN 
there  are  varieties  of  malignant  anthracoid 
disease  in  which  the  bacillus  is  not  found 
in  the  fluids  of  the  body,  but  they  have 
proven  that  there  is  absolutely  no  differenoe 
at  all — at  least,  none  that  can  be  detected 
by  observers — between  the  so-called  baciUus 
auihritcis  and  the  innocent  bacillus  sublilis 
found  in  any  infusion  of  hay  [CentralblaUf. 
Med,  Wiss.,  Oct.  30). 

In  fact,  this  and  other  facts  which  have 
l>een  laid  before  the  profession  go  more  and 
more  to  show  that  neither  bacilli,  nor  bac- 
teria, nor  micrococci,  nor  any  other  of  these 
low  organisms  whose  presence  can  generally 
be  detected  in  the  pathological  secretions 
and  in  the  fluids  of  the  body  when  diseased, 
have  any  direct  etiological  relation  to  the 
diseases  present.  They  are  there,  as  ai*e 
maggots  in  putrefying  flesh,  not  as  cause, 
but  as  result  of  the  death- or  degradation  of 
vital  action. 

There  is  a   |>erceptil)le  tendency  visible 
within  the  lost  year,  to  go  back  to  a  chemi- 
!  cal   hypothesis  to  explain  the  etiology  of 
e])idemics.     Spores  and  germs  are  not  so 
popular  as  they  were.     Even  the  specific 
organisms  of  particular  diseases  are  not  on 
hand  always  when  they  ought  to  be,  to  sup- 
port the  theory  of  their  raison  d'etre.     Last 
spring  Dr.  B.  Albrecht  announced,  in  the 
St.    Petersburg    Med.     Wbchenschri/tf   that 
after  long  search  in  two  cases  of  relapsing 
fever  he  could  only  find  three  examples  of 
spirochseta  obermeieii  in  the  blood.     After 
the  prepai-ation  had  been  left  for  six  Jiouni 
,  the  number  of  these  bacteria  had  increased, 
;  several  being  visible  under  the  microscope 
I  in   each    field,    and    all  moving    actively. 
I  During  the  remissions  the  blood  was  ex- 
amined daily,  no  organisms  being  at  first 
visible;  after  the  preparation  had  been  left 
for  some  days  in  a  moist  chamber,  however, 
,  they  suddenly  showed  themselves  atasome- 
'  what  later  period  than   would  correspond 
to  the  patient's  exacerbations,  and  they  ap- 
peared to  develop  somewhat  more  slowly 
in  the  preparation  than  in  the  living  blood. 
Dr.  Albrecht  noticed   that  the  spirochteta 
did  not  disappear  after  the  death  of  the 
patient,  for  he  found  them  in  large  numbers 


62 


THE  AMERICAN 


in  the  corpse,  though  they  were  motion- 
less. 

It  is  worth  noting,  that  Dr.  Jacobi,  in  his 
recent  monograph  on  diphtheria,  sub- 
stantiallj  renoances  the  theory  of  infections 
germs,  and  takes  his  position  among  the 
believers  in  a  chemical  contagium. 

■  »  ■ 

Wickersheimer's  Fluid. 

We  have  been  requested  several  times  to  ^ive 
the  formula  for  this  pi'eserving  fluid,  aud  do  bo, 
although  it  has  been  pretty  generally  publishnd. 
The  original  formula  was  as  foUoAVs:  In  3000 
parts  of  boiling  water  dissolve  100  of  alum,  25 
of  sodium  cliloride,  12  of  potassium  nitrate,  60 
of  potassa,  and  10  of  arsenious  acid.  Let  cool 
and  filter.  To  every  10  lltros  of  tlie  filtrat(3,  add 
4  litrus  of  glycerin,  aud  1  litre  of  mothyllc 
alcohol. 

Its  application  diffoi-s  with  the  special  objects 
to  be  preserved.  In  general,  the  objects  must 
be  imprf^n^ted  with  it  If  the  objects  are  to  be 
preserved  dry,  they  are  soaked  in  the  liquid 
from  6  to  12  days,  and  afterwards  dried  in  tlie 
air.  Ligaments,  muscles,  and  other  animal  ob- 
jects remain  perfectly  soft  and  movable.  Hol- 
low origans,  as  lungs,  intestines,  should  be  filled 
with  tiifl  liquid  previous  to  immersion  in  it 
After  Ixdng  takeh  out,  and  before  drying,  it  Is 
advisable  to  inflate  them  with  air.  Injecting  the 
liquid  into  a  corpse  will  preserve  the  latter  com- 
pletely, and  the  muscular  tissw*s  will  always 
retain  the  natural  color  of  fresh  corpses. 

The  original  formula  has  been  recently  altered, 
so  as  to  fdeilitate  its  manufacture,  and  to  make  it 
better  applicable  for  various  purptises.  Messrs. 
Poetz  and  Flohr,  of  Berlin,  prepare  two  kinds, 
one  intended  for  injections,  the  other  for  maeer- 
nting  and  immersing  bodies,  etc.  Their  compo- 
sition is  as  follows : 

For  For^ 

In^ectimg.       Immernng. 

Amenious  acid i6  grams.        i a  grams. 

Sodium  cliloride 8o      "  6o      " 

Potassium  sulphate aoo      " 

"  mtrate. as      " 

"  carbonate ao      " 

Water lo  litres. 

Glycerin 4    '*  4 

Wood-naphtha K    "  K 


X50 
18 

'5,. 
xo  litres. 


« 


Glycerine  Jelly. 

Various  formulio  for  preparing  this  useful 
medium  have  been  published.  The  following 
has  been  recently  published  by  Dr.  Edward 
Kaiser,  of  Berlin : 

Soak  1  part  of  finest  French  gelatin  in  6  parts 
of  distilled  water  for  about  2  hours;  now  add  7 
parts  of  chemically  pure  glycerine,  and  for  every 
100  parts  of  the  mixture  add  1  part  of  crystal- 
lized carlwlic  acid.  Heat  the  whole,  under  con- 
stant stirring,  for  10  or  15  minutes,  until  all  tlie 


ooagula  caused  by  the  addition  of  the  cattolic 
acid  have  disappeared.  Finally  filter  the  eola- 
tion, while  still  hot,  through  very  fine  glass- 
wool  which  has  been  previously  washed  ^th 
distilled  water. 

The  glycerine-jelly  thus  obtained  is  m&A, 
when  cold,  precisely  like  Canada  balsam.  It 
also  forms  an  excellent  embedding  material  for 
sections.  It  there  is  a  risk  of  the  objects  Min; 
to  pieces  after  being  cut— owing  to  their  deli- 
cacy—it is  niwessai'y  to  leave  them  in  the  warm 
mixture  until  they  are  completely  penetrated  by 
the  jelly.  After  the  sections  are  coniplet(3d  aod 
placed  on  tiie  object-glass,  that  portion  of  Uie 
jelly  which  has  permeated  the  tissues  inaybe 
again  washed  out  by  a  fine  jet  of  warm  water. 
HaixJer  objects  may  likewise  be  embedded  in 
this  jelly,  which  latter  may  be  hardeuod  to  any 
desired  decree  by  treating  it  for  10  to  30  miautos 
with  absolute  cdcohol. 


A  Kew  Form  of  Fine  Adjustment. 

Mr.  Qtmdlach  has  i-eoently  applied  the  well- 
known  principle  of  the  dllTerential  sci^w  to  tb? 
fine  adjustment  of  the  microscope,  thus  securin; 
a  delicacy  that  is  unattainable  \iy  means  of  any 
direct-acting  screw  that  is  coarse  enough  tn  U> 
durable.  By  mrans  of  an  Ingenious  and  simple 
device,  one  of  the  screws  may  be  clamped,  whik 
the  othor  is  left  fi*ee  to  act  and  thus  a  nion' 
rapid  adjustment  is  obtained  than  Is  poesibl*^ 
with  the  usual  fine  adjustment,  while  it  is  murb 
moi-e  delicate  than  the  rack  and  pioiou.  Tbe 
only  wonder  is  that  this  application  of  a  well- 
known  mechanical  an-angement  has  not  been 
made  long  ago. 


Preservation  of  Diaaectinff  ]Caterial.'TV 
British  Medical  JourtuU  gives  an  interestioc 
skf^toh  of  the  methods  of  the  presen'ation  of 
.•subjects  in  the  London  dissecting  rooms.  At 
Guy*8  the  Rubj«cts  are  Injected  by  the  HoW!» 
method,  with  glycerin  and  arsenic,  bat  are  afler- 
wanls  put  into  a  carbolic  acid  solution.  At  6t 
Mary's,  the  injecting  material  is  composed  ft 
Vermillion,  areenio.  plaster-of-Paria.  and  ^iv. 
At  Middlessex  Hospital,  arsenic  in  a  fH>lutioa  '^f 
r*arbonate  of  potassium  was  used,  the  subjects 
i>eing  afterward  wrapped  in  carbolic  acid  oloJbs. 
At  University  College,  carbolic  acid  in  glycerin  i» 
the  injecting  material.  In  other  schools,  chloride 
of  zine.  bichloride  of  mercury,  arsenite  of  sodiuiE. 
arsenic,  creasote  and  soda.  etc..  are  used  in  nn- 
ou3  combinations.  Not  one  of  these  scliooK 
however,  makes  U5*e  of  a  solution  of  chloral.  »* 
first  used  by  Dr.  Keen,  of  Philadelphia  This!* 
an  economical  and  perfectly  satisfactory  method 
of  preservation.  Under  its  influence,  snhjeets 
not  only  remain  sweet  for  weeks,  even  inirana 
weather,  but  the  muscular  tissue  retalDS  its> 
normal  flexibility  and  brightness  of  color. 
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A  Monocular  Muse. 

BT  MABY    H.  WBEBIiEB. 

A  Botifer,  deep  in  an  eddy-swepC  pool. 
By  Che  Ieaf-8haded  shore  of  a  rivulet  oool. 

Contentedly  lived  in  her  own  minute  style. 

Invisible,  voiceless,  but  active  the  while.  , 

And  starlifirht  and  moonlight,  and  sunshine  and  storm. 
Lent  their  varying:  hues  to  her  transparent  form. 

And  the  o'erhannrinfl:  branches  dropped  (;reen  shadows  down 
On  the  flickeriniT  sands  of  the  water  bed  brown. 

The  minnows  above  her  oft  swam  to  and  fro. 
And  naviculce  sailed  o*er  the  pebbles  below. 

For  the  sprinflr  time  had  come  with  its  warmth  and  its  liffht. 
And  the  cells  of  the  desmids  were  verdant  and  bricrht- 

Glosterium  secrments  divided  anew. 

And  the  horns  of  the  fair  scenedesmus  erew. 

/  And  the  rayed  rhizopoda  clung  lightly  between 

The  filaments  of  the  spirogyra  green— 

For  the  season  had  sent  her  primordial  thrill 
Through  all  protoplasm  and  chlorophyll. 

And  the  Rotifer,  glad  in  her  limpid  retreat, 
Wheeled  through  the  fair  water  on  cilia  fieet 

But  a  Student,  whose  nerve  cells  and  brain  matter  gray 
Were  attuned  to  the  touch  of  the  sun's  vernal  ray, 

Came,  wandering  over  the  vivified  sod. 

To  explore  this  fair  pool  with  his  bottle  and  rod; 

And  he  gathered  spores,  larvae,  and  desmids  a  few. 
Some  diatoms  fresh,  and  the  Rotifer  too. 

A 

Transferred  to  the  slide  of  a  microscope  stage. 
And  held  by  a  cover-glass  close  in  her  cage. 

Did  the  Rotifer  sigh  for  her  home  in  the  pool. 

And  for  freedom  to  roam  through  its  water  ways  cool  ? 

In  the  close  compressed  water  and  unchanging  glare. 
Did  she  long  for  green  shadows  and  free-flowing  air? 

Oh,  no.  she  exhibited  no  such  emotion. 

But  by  wheeling  and  turning  soon  gave  us  a  notion 

She  was  rather  enjoying  the  new  situation. 
Though  too  busy  to  rest  from  her  old  occupation. 

And  we  said  it  was  better  this  short  life  to  yield 
To  the  great  cause  of  science,  in  microscope  field. 

Than  to  live  its  few  days  out.  unseen  and  unknown. 
In  ever  so  pleasant  a  pool  of  her  own. 

Giving  this  as  tlie  fruit  of  our  deep  cogitations 
The  Student  we  left  to  his  long  lucubrations. 

Pittfidd,  N.  H.,  March,  i88z. 
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Wo  can  no  lonifer  supply  Volume  I  either  bound 
or  in  sheets.  We  have  on  hand  a  few  copies  of 
Vols.  II.  III.  and  IV.  with  full  margins  and  hand- 
«omely'bound  in  cloth,  with  gilt  title,  pricf*  $i.60 
«a<*h. 

Those  who  wish  to  have  their  numl)ers  Inmnd. 
<*an  do  so  for  36  cents  per  volume.  Mailing  15 
<.'ents  additional. 

FoBEiaN  Hubscbibebs.— Hulwcribers  in  Great 
Britain  and  the  Continent  of  Euroi>e  will  l)e  sup- 
plied at  the  rate  of  fl.'io,  or  S  shillinfrs  sterling  tier 
year,  postage  paid. 

Remittances  may  be  made  either  by  P.  O.  Order. 
«heck  on  a  London  Bank,  or  in  British  postage 
stamps. 

The  Journal  as  an  AdTertiaing  Xadivm. 

An  advertiser  whose  letter  can  be  examined  at 
our  office  writes  us  tis  follows:  "I  have  received 
several  letters  of  inguiry,  and  it  will  please  you  to 
know  that  though  I  have  had  mlvcrtisemcnts  in 
other  journals  also,  every  letter  of  inquiry  refers 
to  the  Amebican  Joubnal  of  Micbosoopy.  This 
oertainly  demonstrates  the  value  of  the  journal  as 
an  advertising  medium." 

Another  very  extensive  advertiser  says:  "We 
have  advertised  in  several  other  journals,  but  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  together." 


Postage  Stamps. 

WE  again  call  the  attention  of  onr  snb- 
8cril>ers  to  the  fact,  that  while  we 
take  postage  stamps  of  small  denominations 
at  full  value,  those  of  higher  denominations 
are  of  no  use  whatever  to  us.  We  cannot 
aell  them,  except  at  a  very  great  loss,  and 
the  post  office  will  not  exchange  them  for 
smaller  denominations.  Therefore,  please 
do  not  send  them. 


High  Magnify ing  Powers. 

ABECENT  number  of  the  Journal  tf 
the  Royal  ARcroscopical  Sociely  says: 
''In  America,  more  than  one  professed 
mioroecopical  expert — notably,  Mr.  John 
Phin,  Editor  of  the  Ahebigan  Journal  of 
MiCBOBCOPr,  and  Carl  Beddot^s — has  lately 
alluded  to  80,000  or  100,000  diameters  as 
within  the  power  of  his  appliances,"  and 
the  tone  of  the  article  would  Beem  to  implv 
that  we  advocate  and  use  such  high  powets, 
although  this  is  not  expressly  stated. 

Speaking  for  ourselves,  we  would  say 
that  we  have  never  used  such  powers,  do 
not  believe  that  any  useful  result  is  to  be 
gained  by  them,  and  in  all  our  writings  we 
have  opposed  their  use.  It  is  true  that  we 
have  experimented  in  this  direction  just 
to  see  how  poor  the  results  would  be,  and 
we  have  recorded  the  attempts  of  others,  as 
a  matter  df  news.  But  we  are  no  advocates 
for  such  high  powers,  and  never  use  them. 

That  a  certain  magnifying  power  is 
necessary  in  evei'y  case  to  enable  the  eje 
to  appreciate  what  the  microscope  pictures, 
is  a  truth  whicli  needs  only  to  be  stated 
to  command  assent.  The  man  who  tries 
to  see  the  lines  of  P.  angulalum  "with  a 
power  of  100  diametera  will  fail — no  matter 
how  good  his  objectives  may  be.  But  our 
power  to  obtain  amplification  is  limited, 
and  we  believe  that  the  limit  of  effectiTe 
work  falls  far  below  80,000  diameters. 

It  is  now  pretty  well  recognised  that  veiy 
high  power  objectives  do  not  reveal  any- 
thing more  than  those  of  moderate  power, 
it  being  assumed  that  the  latter  are  of  first 
rate  quality,  and  used  with  high  eye-pieces, 
and  the  question  comes  up:  ''How  high 
may  the  eye-piece  be  ?"  Our  own  impres- 
sion is  that  the  same  circumstance  which 
prevent  the  successful  construction  of  high 
objectives  will  prevent  the  construction  and 
employment  of  high  eye-pieces.  Just  where 
the  limit  lies  it  may  be  difficult  to  state,  but 
we  doubt  the  efficiency  of  any  eye-piece 
higher  than  a  one-eighth.  This,  with  an 
objective  of  one-tenth,  would  give  8,000  to 
10,000  diameters,  and  tliis  seems  to  be  aboat 
the  limit  arrived  at  bv  our  best  workers. 
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Practical  Hints  on  the  Selection  and  Uae 
of  the  Kioroacope:  Intended  for  the  Uso 
of  Be^innera.  By  John  Phin.  Editor  of  the 
American  Joumat  of  Microscopy  and  tho  Young 
Scientist.  Third  Edition.  Thoroughly  ReviBed 
and  Greatly  Enlargod.  With  Six  Full  Ptige 
Plates  and  Seventy-six  Fi£:ures  in  the  Text. 
Price  76  cents.  New  York:  Industrial  Publica- 
tion Co. 

This  work  has  been  out  of  print  for  some  time, 
as  the  pjiblishers  were  un\villinigr  to  send  tlie  old 
plates  to  press  without  thorough  correction.  The 
work  of  revision  has  been  more  extensive  than 
was  anticipated,  and  has  occupied  considerable 
time,  but  the  advance  sheets  of  the  work  are  now 
OQ  our  desk,  and  the  complete  volume  will  be  ac- 
ccs!sibie  to  our  readers  before  many  days  pass  by. 

The  book  we  leave  to  other  bands  for  criticism. 
Th:it  it  has  numerous  faults  we  are  fully  aware, 
Hud  we  know  that  those  have  not  been  entirely 
eliminated.  Fully  one  half  the  book  has,  how- 
ever, been  entirely  rewritten,  and  the  whole  has 
been  extended  to  iW  pages,  instead  of  the  181  of 
the  former  edition.  The  kind  reception  accorded 
to  the  first  and  second  editions,  leads  the  author 
to  hoi>e  that  the  pnssent  one  will  not  be  entirely 
unaeeeptable  to  our  young  friends  who  are  inter- 
ested in  jnierosuopy. 

How  to  See  With  the  Microacope.  Being 
r!<*»ful  Hints  Con uofted  with  the  Selection  and 
Use  of  the  Instrument:  also  Some  Discussion 
of  the  Claims  and  Capacity  of  Modern  High- 
Angled  Objectives,  as  Compared  with  those  of 
Medium  Apertur»x.  With  luHtruotions  as  to  the 
Sttl^etion  and  Use  of  Ani(»ri<'an  Object-Glas.^es 
•)f  Wide  Aperture.  By  J.  Rlwards  Smith.  M.D.. 
Professor  of  Hi.stology  anrl  Mirroscopy:  Cor- 
responding Member  San  Frmiciseo.  Dunkirk, 
ana  other  Microsoopi(»al  Societies,  etc.  12  mo.. 
410  pp.    $2.00.    Chicago:    Duncan  Bros. 

Mieroscopists  in  every  part  of  the  world  have 
l'M>ked  forward  with  considerable  eagerness  to 
the  publication  of  this  book,  so  that  an  earnest 
and  cordial  reception  is  at  once  assured  for  It. 
Those  who  expect  a  scientific  treatise  on  the 
microscope  will  be  disappointed;  those  who  ex- 
p*»ot  plain.  p!*actieal  directions  on  the  best 
methods  of  using  objectives  of  high  angle  will  be 
more  than  satisfied. 

Starting  out  with  the  means  which  are  neces- 
sary to  enable  us  to  do  justice  to  ihe  best  ob- 
jectives. Prof.  Smith  takes  up  the  question  of 
stands,  and  points  out  the  es.sential  features  which 
every  stand  employed  for  the  higher  class  of  work 
ought  to  possess.  He  then  describes  in  detail 
the  peculiar  characteristics  of  th«^  modem  objec- 
tives, and  passes  on  to  the  methods  of  Illumina- 
tion, which  have  been  found  to  be  the  best.  Hav- 
ing dincussed  these  points,  he  takes  up  the  sub- 
}**(*t  which  every  writer  has  found  to  be  the  most 
difficult,  viz:  directions  for  the  practical  applica- 
tion of  the  principles  which  he  has  just  elaborated. 
This  he  does  In  a  series  of  twelve  lessons  in 
which  the  practical  directions  are  clear  and 
pointed. 


It  is  not  a  book  which  can  be  reviewed  la  a 
few  lines.  As  Prof.  Smith  himself  tells  us.  the 
subject  is  one  which  cannot  be  taught  by  mere 
written  or  verbal  instruction,  it  requires  patient 
labor  on  the  part  of  the  student  himself,  and  it  Is 
only  by  this  that  success  can  be  secured. 

During  the  interval  which  has  elapsed  between 
the  first  announcement  of  the  book  and  its  issue. 
Prof.  Smith  has  labored  faithfully  over  this  part 
of  the  book  which  now  contains  the  ripest  results 
of  bis  experience. 

Any  further  attempt  to  review  the  work  in  our 
limited  space  would  be  futile.  It  is  to  be  regretted, 
perhaps,  that  the  present  edition  contains  numer- 
ous typographical  blemishes  which  will  serve  as 
food  for  the  critics,  but  which  cannot  mislead  the 
intelligent  student.  These  affect  the  appearance 
of  the  work,  but  not  its  intrinsic  value,  which  is 
such  that  no  worker  with  objectives  of  liigh 
angles  can  afford  to  be  witliout  a  copy. 


■  •  • 


The  E<litor  of  the  Amebican  Journal  of  Micbo> 
scoPY  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  correspondents.  In 
this  d(>partment  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 

A  duestioii  of  Practical  Optica. 

Ed.  Am.  Jour.  Micro8cojpy.—h&  80on  as  I  saw 
the  new  work  "  Microscopical  Technology,"  by 
Dr.  Carl  Sejler,  announced,  I  at  once  procured  a 
copy  and  read  it  carefully.  The  Doctor  Is  a 
worker,  and  everything  that  he  says  is  the  out- 
come of  personal  experi<'nce..so  that  his  book  is 
a  great  help  to  those  who  wish  to  lj<3Come  suc- 
cessful workers  with  the  microscope.  Th(»re  is" 
one  thing,  however,  which  puzzled  me,  and  that 
is  the  figure  which  Dr.  Seller  gives  of  the  blood 
corpuscle  when  seen  by  a  microscope  properly 
arranged.  I  refer  you  to  the  cut  on  page  18  of 
his  book  where  Fi^.  1,  shows  a  "Blood  disk 


O 


Pigs.  1. 


2. 


3. 


with  proper  illumination;*'  Fig.  2,  "  Blood  disk 
with  bull's-eye  removed."  Fig.  3,  "  Blood  disk 
with  mirror  out  of  centre,"  Fig.  4,  "  Blood  disk 
without  condenser." 

Here  it  will  be  seen  that  Dr.  Seller  holds  that 
the  true  appearance  of  a  human  blood  corpuscle 
in  the  field  of  the  microscope  is  a  perfect  circle 
with  an  outline  so  sharply  defined  that  it  is  re- 
duced to  a  single  line. 

Turning  to  several  standaixi  works  on  hlsto-' 
logy,  I  find  that  the  accepted  shape  of  the  cor- 
puscle is  that  shown  in  the  figure  given  In 
Stiicker's  "Manual  of  Histology."  [Hei-e  re- 
produced as  Fig.  5.^Ed.  Am.  Jour.  Mic]    Here 
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it  will  be  seen  that  the  blood  discs  are  rounded 
on  the  ed^res  and  slightly  bioonoave,  and  the 
view  which  Strieker,  or  rather  Bollet,  who  wrote 
this  chapter,  gives  of  the  side  of  the  disc  Is 


c 


Fig.  6. 

also  shown,  and  is  very  different  from  that 
given  by  Dr.  Heller.   Which  Is  correct  ? 

It  seems  to  me  that  if  we  accept  as  correct 
the  edge  view  of  the  corpuscle  given  by  Strieker, 
then  it  would  be  impossible  to  obtahi  by  proper 
iUumination,  sucli  a  view  as  that  given  by  Dr. 
Seller,  as  the  correct  one.  For  the  only  solid 
figure,  composed  of  transparent  material,  that 
oould  give  the  appearance  refen-ed  to,  is  one  like 
Fig.  6,  a  simple cUso  like  a  gun  wad;  in  other 


B!!' 


Fig.  6. 


words  a  section  of  a  cylinder  with  parallel  faces 
at  right  angles  to  the  axis.  This  is  not  the 
Yiew  I  and  my  friends  have  been  accustomed  to 
get  of  blood  corpuscles,  even  with  very  good 
apparatus.   Are  we  all  wrong  ? 

Ak  OliD  Ploddeb. 


•  •  * 


American  Society  of   Kicroscopists.— 

Next  Keeting* 

Ed,  Am.  Jour.  Microaoopy.—!  am  authorized 
by  the  President  of  the  American  Society  of 
Microecoplsts  to  announce  to  its  members,  and 
to  all  others  who  may  be  interested,  that  the 
Executive  Committee  have  decided,  by  an  almost 
unanimous  vote,  to  accept  the  invitation  received 
fkx)m  the  Tyndall  Association  of  Natural 
Sciences,  of  Columbus,  Ohio,  and  to  call  the  next 
meeting  of  the  Society  at  that  place  on  Tues- 
day, Aug.  9th,  1881,  (the  week  previous  to  the 
meeting  of  the  American  Association  for  the 
Advancement  of  Science  at  Cincinatti). 

Permit  me  to  add  a  word  upon  another  mat- 


ter. The  Proceedings  of  the  American  Sod£ty, 
which  should  have  appeared  two  moDths 
ago,  have  been  unavoidably  delayed  by 
circumstances  which  I  shall  explain  to  mem- 
bers at  the  time  of  issuing  ttte  volume.  The 
latter  Is  now  in  the  press,  and  will  be  sent  out 
before  the  end  of  the  month. 

AI.BEBT  H.TnTn.B,  Secretary. 
Columbus.  Ohio.  March  1. 1881. 


•  •  * 


An  Ideal  Berlea  of  ObjectiTM. 

Ed,  Am.  Jour,  Microscopy,— 1  have  read  ym 
unalloyed  pleasure  the  article  on  the  above 
subject  in  the  last  issue  of  the  Joubkaii.  Gov. 
Cox  has  taken  a  step  In  the  right  directloiL 

Beaders  will  notice  that  the  series  of  obje^ 
tives  above  pi^esented  are  selected  horn  the 
standpoint  of  the  ideal— that  is.  they  would,  if 
obtahiable,  best  fill  the  requirements  of  the 
working  microscopist. 

The  writer  of  this->as  readers  of  the  Joubhal 
will  attest— long  ago  presented  a  series  of  ob- 
jecUves,  i-eoommending  the  same  as  best  fitted 
for  microscopical  work,  which  were  choeeo 
ftom  the  standpoint  of  a  protracted  experieoce 
"  over  the  tube."  These  objectives  may  be  enu- 
merated as  follows : 

First.  A  Spencer  2-3rds  inch,  aperture  45  U) 
47  degrees,  having  a  working  distance  of  14th 
of  an  inch,  thus  suitable  for  wet  mounts  mthod 
covers,  and  resolvhig  35,000  to  40,000,  lineB. 

It  will  be  seen  that  this  objective  comes  toler- 
ably close  to  the  ideal  inch  of  HOP,  both  as  to 
resolving  power  and  worldng  distance  of  the 
two.  The  2-3rds  will  be  found  the  superior 
glass. 

Second,  A  "  real  good  honest "  1-2  inch  of  40^, 
recommended  as  a  "hack"  and  for  work  over 
adds,  etc 

Third.  A  first  class  wide^angled  duplex  ob- 
jective, say  a  IMh  or  a  1-lOth,  resolving  all 
the  most  difficult  tests. 

Thus  far,  the  two  series  of  glasses  keep  prrtty 
well  together,  and  the  owner  of  either  series 
would  probably  have  little  occasion  to  com- 
plain. 

The  writer  has  many  tUnes  acknowledged 
that  the  jump  from  the  2-8rds  to  the  duplex 
l-6th  or  1-lOth  isa  pretty  wide  one,  and  as  he 
has  elsewhere  stated,  it  has  been  found  im- 
practicable to  find  a  suitable  "intermediate'* 
glass.  The  nearest  approach  met  with  thus  far 
is  found  in  his  ToUes'  dry  l-4th.  This  objective 
has  100®  of  aperture,  resolves  70,000  lines  to 
the  inch,  and  has  much  the  longest  workio^ 
distance  of  any  l-4th  of  similar  aperture  and 
resolving  power,  viz ;  l-25th  of  an  inch.  Fu^the^ 
more,  the  writer  has  never  met  with  the  seoood 
glass,  (l.e.,  l-4th  dry),  even  firom  the  laboratory 
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of  Mr.  Tollee,  haviog  the  same  aperture,  I'eso- 
lutian,  and  workino  distance. 

The  ideal  series  presents  us  with  a  somewhat 
similar  glass,  viz:  the  aperture  and  resolving 
power  are  coincident,  but  that  these  two  con- 
ditions can  be  secured  with  all  the  tremendous 
working  distance  of  "  one-eighth  of  an  inch,'*  is 
something  which  the  writer  has  in  the  past  pre- 
Bumed  impossible;  certain  it  is  he  has  never 
met  with  such  an  objective  among  the  hundreds 
he  has  handled.  Nevertheless,  he  gladly  admits 
that  such  a  glass  would  be  most  desirable,  and 
would,  undoubtedly  "  bridge  his  chasm." 

Let  him  repeat,  that  Gov.  Cox  is  doing  a  good 
work,  in  which  it  is  hoped  he  will  never  tire. 

J.  £dwabd6  Smith. 

develand.  Horn.  Hospt'l  College.  February,  I88I. 


-•-^ 


A  Dream. 

Ed.  Am,  Jaw.  Microscopy:— 

"I  dreamed  a  dream," 

Tes,  this  night,  and  I  record  it  before  escaping 
my  mhkd  as  I  was  just*' off  watch  "—matters 
not  my  occupation- -and  should  have  been  in 
bed,  but  feeling  like  rest  before  sleep,  drew  be- 
fore a  comfortable,  fire  rather  an  odd-looking 
table,  on  one  end  of  which  stood  a  peculiar 
»baped  revolving  book  stand,  the  opposite  part 
bdng  loaded  with  various  instruments.  After 
amusing  or  instntcting  myself,  which  aver  it 
was,  I  took  my  seat  in  a  large  easy  chair  on 
the  other  side  of  the  table  close  to  the  book 
stand. 

Thinking  and  looking  in  the  fire,  I  dozed,  and 
asl  dozed,  I  dreamed,  and  in  my  di'eam  I  seemed 
like  "  Tityre,  tu  patulcB  recubans  mtb  tegmine 
fogi"  whilst,  to  the  music  of  my  slender  pipe, 
danced  and  frolicked  upon  a  fair  open  field  in 
front  of  me  a  set  of  images,  I  knew  not  what. 
They  were  not  human  l>eings,  yet  seemed  play- 
ful as  little  children.  Hoon,  others  acting  like 
intelligent  beings  appeai'ed,  treating  tlie  little 
ones  kindly,  and  they  in  turn  much  delighted 
thereat.  A  portion  of  this  second  set  sooiued  to 
resolve  into  two  separate  classes,  in  appeamrc*: 
somewhat  like  "  Jack  Sprat  and  his  wife  "—I  am 
not  too  old  to  read  "  Bob's  "  nursery  books,  and 
at  times  with  as  much  interest  rs  the  author 
previously  quoted ;  hope  I  may  never  be  too  old 
for  that— one  long  and  lank,  the  other  bix)ad  and 
tat  After  a  while  the  frolicking  ceased,  the 
little  ones  scampered  off,  and  then  high  words 
l>egan  among  the  others,  which  soon  led  to 
fighting  like  human  beings.  What  could  it 
mean,  and  how,  in  my  dream,  I  was  tortured  to 
solve  the  mystery.  Ah!  I  had  it— saw u^o/er 
flying— a  regular  Baptizo  was  among  the 
clergy ;  bat  no,  it  could  not  be,  for  I  saw  oil,  and 


when  the  clergy  fight  the  Old  Adam  gets  the 
ascendency  of  them  so  completely  that  they  do 
not  play  the  part  of  the  Gkxxl  Samaritan,  by 
the  pouring  of  oil."  Friends  from  all  sides' 
flocking  in,  the  fighting  gradually  ceased,  the 
extremists  withdrawing,  leaving  the  middle 
men  on  the  field.  Frequent  messengera  were 
sent  to  the  extremists,  especially  the  "  broad  fat 
ones,"  and  occasionally  a  messenger  would  re- 
main becoming  one  of  them.  "Oh  for  a  solu- 
tion of  this." 

Just  at  this  point  of  my  dream',  I  was  startled 
by  a  crasK  and  a  glance  at  my  table  gave  the 
interpretation— a  free  fight  of  the  object  glasses. 
From  this  I  infer  that  while  we  may  fight  our 
high  and  low  angled  glasses,  toeU  corrected 
medium  angled  glasses  will  be  the  more  gen-- 
erqfly  in  demand  and  unefid  for  the  masses;  sUlI 
as  manipulation  improves,  the  wide  angled  ob- 
jectives will  be  sought  after,  as  being  by  far 
the  more  perfect  These  objective  fights,  un- 
like clerical  ones— [Note.  The  writer  is  not  a 
scoffer ;  on  the  contrary  he  considers  the  clericaC 
profession  the  higcst  calling  of  man ;  still  the 
foibles  and  errors  of  the  professors  of  that  pro-^ 
fession,  of  whatever  denomination,  he  considers- 
as  justly  amenable  to  rebuke,  as  errors  in 
scientific  mattera.  Visions  of  a  moral  lecture,, 
doubtlessly  well  meant,  inflicted  when  a  boy, 
because  ho  dared  to  accept  the  truihs  of  Geology, 
have  not  been  dimmed  by  a  lapse  of  forty  years^ 
At  that  time  such  works  as  Hugh  Miller's 
"  Reconciling  Geology  and  Mosaical  Account  of 
Creation,"  and  Phin's  "  Chemical  History  of  Six 
Days  of  Creation,"  were  not  in  existence;  had 
they  been,  how  the  boy  would  have  exulted  in 
respectfully  confronting  his  lecturer  with 
them.}— result  in  good  both  to  the  professor  and 
profession;  brings  out  greater  manipulative 
skill,  and  improves  our  opticians,  and,  conse- 
quently, our  optical  instnmients. 

Now,  I  have  a  fair  share  of  objectives,  two^ 
three  and  four  systems,  dry  and  immersion*, 
adjustable  and  non-adjustable,  from  8  inch  up 
to  l-16th,  and  aperture  from  12°  up  to  180°,  all  of 
which  have  a  good  moral  character.  I  like  them,, 
as  they  tell  me  the<nUA,nor  do  I  believe  one 
of  them  would  tell  me  a  lie  should  it  chance— 
(allowing  me  to  change  that  little  historicat 
hatchet  stors'  to  suit  locality )— to  cut  one  of  my 
favorite  orange  ti*ees  with  a  cane  knife.  True, 
their  language  is  different,  and  any  seeming 
conflict  in  statements  I  find  attributable  to  my 
false  interpretation  of  their  language. 

Tlie  crash  I'eferred  to  happened  thus :  Evidently 
during  my  doze  I  had  nodded  against  Bartlett,. 
causing  him  to  strike  Blackham  in  the  side  at 
an  angle  of  nearly  90°,  refiecting  at  the  same» 
made  an  angle  infinitely  near  180°,  the  result- 
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ant  of  which  did  not  even  leave  a  gcratch  on 
Blackham,  although  he  came  in  contact  with 
Davies  and  Peck,  who,  in  their  tum«  made  divers 
geometrical  figures  with  the  contents  of  the  table ' 
requiring  much  mathematical  calculation  to 
rearrange,  and  not  content  therewith,  toppled 
Frey  on  my  lamp,  giving  a  specimen  of  "  truly 
<liabolical  illumination."  In  this  fall  Frey 
knocked  Wythe  face  foremost  against  the  stage 
of  my  Beck's  stand,  where  he  quietly  rested  as 
If  in  a  trance.  As  I  took  him  up,  (page  57)  he 
was  murmuiing  "  Am,  pei.,— lx»en  resolved,  1-16 
Powell  &  Lealaud  im— sunlight.  Solution,  Am. 
sulph.  copper,  etc."  Well,  I  mtlier  like  Wythe, 
and,  as  I  cai*efully  cared  for  him,  remarked  to 
myself,  "  I  think  he  has  be<»n  working  too^hard, 
and,  like  myself,  been  *  dreaming— /iremnini/  of 
the  past.*"  In  connection  with  this  fall  of 
W5i;he's,  there  was  quite  a  remarkable  coinci- 
dence; viz:  At  the  time,  I  liad  on  my  stand 
Bausch  &  Lomb's  1-6  Im.  180~,  which  a.sked  very 
small  favor  (condensing  lens)  of  the  Am,  pel, 
which  was  under  it. 

As  I  commenced  to  put  things  in  order,  there 
stood  Smith  (J.  Edwards)  and  B«Mile,  confronting 
me,  the  latter  apparently  astonished,  but  on  the 
face  of  the  former  there  was  a  good  natun?d  ex- 
pression which  said  as  plain  as  daylight,  "I 
rather  Uke  It." 

The  only  damage  done  during  this  melee  was 
the  cremation  of  one  poor  little  French  triplet, 
his  epitaph  being,  "  kind  lY^membrance  for  the 
good  he  did  in  years  long  since  past." 

Grey  Beabd. 

In  the  Swamps  of  iKniiHiana 


a  large  number  of  neatly  moonted,  iojecfted,  uA 
stained  sections  of  the  tiisnet  of  the  cat.  Other 
members  of  the  Society  also  exhibited  moimU 
bearing  apon  the  subjeot  of  the  paper,  and,  iltsr 
the  reading,  the  evening  was  ooenpiedin  eTimining 
and  discussing  the  varions  objects,  Kr.  UtUoiy 
was  appointed  to  read  the  paper  at  the  next  meet- 
ing, March  38.        Gaonos  G.  Hodobb,  BeoreUzy. 


^VV^0UMl«jr  CoUec«  Mlcroeoaplc»l  Society^ 

The  regnlar  meeting  of  the  Weilesley  GoUege  IG- 
crosooploal  Bodety  was  held  Monday  evening,  Feh. 
28,  the  President,  Miss  Hayes,  in  the  chair. 

A  paper  on  sponges  was  presented  bj  ttn 
De  Tiny ;  also  one  on  shells,  by  Miss  Alice  OoM. 
These  were  illustrated  by  drawings. 

Professor  Whiting  gave  a  talk  on  mow  ciTttalg, 
illustrated  by  original  drawings,  with  some  remarks 
as  to  the  supposed  causes  of  crystalliAtion. 

Under  the  microscope  were  displayed :  1.  SpoDge 
spicules,  three  slides.  2.  Mlcroaoopioal  slieils,  dis- 
playing most  of  the  generic  foms.  S.  Copper 
thrown  from  a  volcano.  4.  Orystals  of  chlorate  of 
potash.  L.  F.  CiABKE,  Cor.  8ec*y. 


TBAN8ACTI0NS   OF  80CIBTIE8. 

Note. — It  will  aflTord  us  great  pleasure  to  publinh  note<i  of 
the  Transactions  of  any  of  our  Nf  icroscopical  Societies.  The 
limited  space  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  We  wish  it 
«Uo  to  be  distinctly  understood  that  these  reports  are  pub- 
lished as  received  from  the  Secretaries  of  the  different  Socie- 
ties, and  the  Journal  is  nut  to  be  held  in  any  wise  responsible 
fur  any  statements  contained  therein. 

Oa«id«.  Co.  Hlcroflcopleal  Booictjr. — ^The  reg- 
ular mouthy  meeting  of  this  Society  was  held  at  its 
rooms,  Monday  evening,  Feb.  28.  Dr.  Smith  Baker 
read  a  paper  on  the  '*  Microscopical  Uses  of  the 
Cat."  The  paper  was  a  plea  for  the  more  universal 
use  of  this  superfluous  domestic  animal  in  micro- 
scopical study.  He  deplored  the  seeming  prefer- 
ence displayed  by  most  authors  of  microscopical 
literature  for  the  rabbit  and  guinea  pig,  as  proper 
material  for  eiperiment,  and  proceeded  to  show 
how  much  the  cat  is  to  be  preferred  to  either  of 
these  comparatively  expensive  animals,  for  study- 
ing the  tissues  and  organs.  He  also  gave  a  ftili  and 
complete  description  of  the  operation  of  injection, 
•and  the  subsequent  operations  of  hardening,  cut- 
ting and  mounting.'  The  paper  was  illustrated  by 


Aiia«ri«im    Mieroacopleal    Boctetjr*— At  th« 

annual  election  of  the  Amerioaa  Minosoopical  So- 
ciety of  the  Gityof  New  York,  held  February  901, 
the  following-named  Board  of  Offloen  was  eleoted 
for  the  year  1881 :  President,  John  B.  Bieh,  M.  D., 
12  Eaat  22d  Street,  N.  Y. ;  Yice-PxesideDt,  John 
Frey,  Bellevue  Hospital,  N.  Y. ;  Secretaiy,  0.  0. 
Mason,  Belleyue  Hospital,  N.  Y. ;  Treasurer,  T. 
d*Oremieulz,  7  Whithrop  PUce,  N.  Y. ;  Oorator, 
Qeorge  Wale,  Paterson,  N.  J. 

Communications  and  packages  Ibr  the  Soeiety 
should  be  addressed  to  the  American  Micnscopieai 
Society  of  the  City  of  New  York,  oare  of  the 
Secretary. 

This  Society  meets  at  eight  o'clock  pji.,  on  the 
second  and  fourth  Wednesday  of  each  month,  at 
No.  12  East  22d  Stieet,  New  York  City. 

O.  G.  Masok,  Seoretarj. 


•  •  ■ 


Wanted.  American  aigac.  ssoophytes.  iuBeets  and 
microfuDgl.  in  oxchanffo  for  British.  R.H.Fhilir>. 
M  ProBpect  Streot.  Hull,  England. 

Wantod.  about  2  ounces  of  fossil  deposit  from 
Bemis  Lake,  or  any  other  containing  the  larger 
form  of  N.  rliomboldes.  Liberal  oxchangf^  from 
list  will  be  Riven  by  E  .Wheeler.  48  Toilington 
Road.  London.  N.  England. 

A  Baker  stand,  also  a  new  Imported  $lt  Zith<*r, 
to  exchange  for  first-class  objectives.  Box  vf*. 
Astoria.  L.  I. 

The  Lathe  and  Its  Uses,  etc.,  for  a  Nobeit  plate 
or  a  Micrographic  Dictionary.  £.  Pindfoer. 
Dixon.  111. 

Wanted,  a  foreign  microtome  in  exchange  fora 
C  clarionet.  In  good  order  and  worth  $35.  T.  8.  C, 
Asylum,  Toronto,  Canada. 
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How    to    Examine    a    Plant    Micro- 
scopically.* 


HAVE  selected  this 
subject  for  mj  dis- 
course this  evening 
with  the  view  of  en- 
listing your  sympa- 
thies on  behalf  of 
one  of  the  most  in- 
teresting, and  per- 
haps one  of  the  least 
worked,  branches  of 
microscopical  re- 
search. It  may  not, 
at  firat,  appear  a 
very  suitable  subject  to  be  brought  before 
such  an  Association  as  the  one  I  have  the 
honor  of  addressing  this  evening;  but  I 
liope  to  justify  myself  later  on  by  proving 
to  you  that  the  microscopical  investigation 
of  plants  is  not  only  an  interesting  employ- 
ment, and  one  tending  to  intellectual  de- 
velopment and  advancement,  but  has  a 
practical  bearing  upon  matters  connected 
with  the  occupations  of  your  every  day 
life. 

My  assertion,  that  the  examination  of 
))lantB  by  means  of  the  microscope  is  an  oc- 

•A  I,e<?tnr<»  delivered  before  the  Leedw'  Chem- 
ists' Aspo^irttion.  Feb.  16th.  1881,  by  H.  Pockliog- 
U)n.  P.R.M.S. 


cupation  of  interest,  may  possibly  strike 
some  of  you  as  the  utterance  of  an  enthusiast, 
for  I  am  afraid  that  many  microscopists  of 
experience  vote  plant-structure  as  about  as 
dry  a  subject  as  they  could  touch,  and  only 
interesting  to  philosophers  of  the  Dr. 
Dryasdust  school — the  reason  probably 
being  that  they  only  know  plant-structure 
as  represented  by  divers  slides,  illustrative, 
as  it  is  said,  of  stem  and  coU-struoture, 
which  have  from  time  to  time  found  their 
way  into  the  cabinet;  and  they  have  in  no 
case  examined,  in  any  true  sense,  even 
those  mummified  productions  of  the 
mounter's  ai*t,  much  less  made  any  com- 
parison between  the  various  slides  they 
have,  with  the  view  of  tracing  any  relation- 
ships or  differences  between  the  several 
"structures"  or  "tissues"  on  the  slides. 
There  are,  in  fact,  two  or  three  classes  of 
microscopists  abroad  in  the  land.  There 
is,  for  instance,  a  great  class  which  has 
recently  been  happily  described  as  the 
"  brass  and  glass  "  school:  men  who  possess 
very  fine  stands,  with  all  kinds  of  mechani- 
cal appliances  and  lenses,  but  whose  minds 
are  pi*etty  nearly  as  mechanical  as  their 
microscopes.  These  men  addict  themselves 
chiefly  to  finding  out  what  is  new  in  the 
brass  and  glass  line;  and  such  intellectu- 
ality as  is  unrestrained  within  them  is  de- 
voted to  more  or  less  vain  attempts  to  find 
new  striations  on  fine  diatoms,  or  to  make 
a  \  in.  objective  do  the  work  hitherto  done 
by  a  1-6  in.  or  1-8  in.    To  such  men  the 
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thanks  of  tlie  scientific  microscopist  are 
doubtless  due;  but  when  I  once  heard  an 
eminent  man  of  the  higher  school  express 
as  mnch,  I  thought  it  was  the  lion  of  re- 
search thanking  his  jackaL  A  second  and 
mnch  higher  class  of  microscopists  is  repre- 
sented by  the  man  who  may  or  may  not 
possess  a  very  elaborate  microscope,  but 
who  possesses  a  good  collection  of  objects, 
not  necessarily  of  his  own  preparation,  and 
who  makes  an  intelligent  study  of  them, 
with  tftie  help  of  the  best  books  at  his  dis- 
posal, and,  may  be,  dabbles  a  little  in  pond- 
life  as  welL  Such  a  man  may  often  be  met 
at  soirees  or  conyersaziones,  and  is  usually 
a  pleasant  fellow,  ready  to  give  any  amount 
of  information  respecting  his  exhibits.  The 
third,  and  highest  class  of  microscopist  is 
not  so  common,  and  if  you  meet  hipi  at  a 
soiree  you  generally  find  him  looking  some- 
what out  of  his  element.  He  is  the  man 
We  should  place  before  us  as  our  ideal,  not 
for  his  soiree  characteristics,  but  for  the 
kind  of  microscopist  that  he  is.  I  mean  he 
is  a  man  who  regards  his  microscope  almost 
purely  as  a  working  tool,  wherewith  he  can 
do  something  out  of  which  shall  come 
knowledge.  You  need  not  go  beyond  the 
bounds  of  your  own  trade  in  this  town  to 
find  such  a  man,  and  the  best  thing  I  can  ask 
you  to  do  is  to  ask  you  to  imitate  his 
patient  work  if  you  wish  to  become  a  mi- 
croscopist in  the  highest  sense  of  the  term. 

This  somewhat  long  introduction  leads 
me  to  the  subject  of  my  lecture,  **  How  to 
Examine  a  Plant  Microscopically,"  out  of 
which  I  should  like  to  evolve  a  question 
further,  and  make  it  the  sub-title  of  .my 
discourse.  How  to  become  a  true  micro- 
scopist as  regards  plant  structure,  and 
evoke  from  you  and  myself  a  living  answer 
that  we  have  become  such  a  one.  There 
are  two  ways  in  which  I  might  treat  my 
subject  to-night:  the  one  is  by  way  of  a 
general  outline  of  the  principal  lines  on 
which  to  travel  in  plant  microscopy;  the 
other  a  descnption  in  dotal  of  the  methods 
pursued  in  the  full  and  ultimate  examina- 
tion of  some  one  plant  or  classes  of  plants. 

The  first  appears  to  me  to  be  the  best 


adapted  for  one  of  the  purposes  oi  my 
lecture,  which,  you  will  remember,  is  to 
enlist  the  sympathies  of  the  non-micro- 
scopist  or  non-botanical  microscopist  uu 
behalf  of  this  department  of  intellectaal 
work.  Treating  the  subject,  then,  from 
this  somewhat  elementary  platform,  on  ac- 
count of  which  my  apologies  are  due  to  ad- 
vanced microscopists  present,  I  will  begin 
with  a  short  account  of  the  appliances  need- 
ful, and  follow  with  a  rapid  sketch  of  some 
of  the  methods  pursued  in  the  examination 
of  a  plant  by  means  of  the  microscope. 

First,  then,  as  regards  the  instruments 
necessary.  That  some  sort  of  a  microsoope 
is  needful  goes  without  the  saying;  but  that 
tliat  which  the  braas  and  glass  man  would 
consider  a  microscope  is  essential  is  quite  an- 
other matter.  I  feel  inclined  to  lay  some 
stress  upon  this  point,  because,  in  my 
limited  experience  of  people,  I  have  found 
many  men  of  considerable  taste  for  micro- 
scopy who,  in  answer  to  the  question 
whether  they  have  an  instrument,  reply 
that  they  have  not,  because  they  cannot  in- 
cur the  expense,  which  they  believe  to  be 
considerable.  And  I  happened  to  know 
the  father  of  three  sons,  all  microscopically 
inclined,  who  was  met  with  condolence  on 
on  their  expensive  tastes,  when  he  hap- 
pened to  mention  their  tastes  to  a  frien^of 
his.  To  set  all  such  minds  at  rest,  let  it 
be  said  at  once  that  a  microscope  qnite 
competent  for  the  work  of  a  plant  micro- 
scopist, in  all  excepting  a  very  few  points, 
may  be  purchased  for  a  sum  not  exceeding 
five  pounds,  and  that  a  fully-equipped 
microscope  for  all  his  work  need  not  cost 
five  pounds  more.  And  if  my  own  experi- 
ence goes  for  anyt<hing,  it  goes  to  prore 
that  a  man's  best  days  begin  to  watie  in 
microscopy  when  he  purchases  his  first 
"refined  apparatus."  All  work  can  be 
done  with  very  simple  and  inexpensive 
appliances;  it  is  a  question  of  the  workman 
much  more  than  of  his  tools. 

The  so-called  Hartnack  model,  either  in 
its  original  form,  or  in  one  of  its  many 
modifications  by  Swift,*  Baker,  and  others, 

♦Particularly  Swift's. 
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appears  to  me  to  be  the  best  form  of  stand  so  large  a  revenue  in  the  way  of  constant 

for  working  purposes.     It  has  no  unneces-  employment  for  leisure  hours,  and  so  large 

8ary  complications,  it  is  of  small  size,   its  a  result  in  the  shape  of  intellectual  work 

stage  is  firm  and  afiords  suiiicieut  room,  and  and  its  resultant  growth,  and  true  recreation 

is  of  a  convenient  height  from  the  table,  and  rejuvenescence. 

and  withal  admits  of  the  use  of  a  variety  of  I  will  now  ask  you  to  prepare  for  a  first 

slides,  hot  and  cold,  electric  and  otherwise,  lesson  in  microscopy,  with  the  assumption 

with  great  facility,  and  it  can  be  put  into  on  luy   x)art  that  you  have  learned  only 

a  comer,  in  a  box,  or  under  a  shade  out  this  much — that  you  can  take  the  mi^ro- 

of  the  way  when  not  wanted;  but  always  at  scope  out  of  its  case,  screw  on  the  objeo- 

hand  when  required.      As  for  lenses,  an  tive,  and  examine  a   ready-mounted  slide 

inch  objective  and  a  quarter-inch,  or  fifth,  with  ease,  but  have  not  made  any  use  of  it 


aie  needful.  If  a  2  in.  and  an  eighth  can 
be  afforded  in  addition,  so  much  the  better; 
but  thev  are  not  essential  in  nine  researches 
out  of  ten.  A  bulls-eye  condenser  for  the 
illumination  of  opaques,  and,  if  it  can  be 
managed,  polarising  apparatus,  complete 
the  microscopist's  equipment,  so  far  as  the 
optical  matters  are  concerned — that  is  he 
hiis  become  possessed  of  his  microscope 
when  he  has  obtained  so  much.     Bevoud 


in  practical  work.  I  am  perfectly  awara 
that  as  regards  many  of  you,  probably  of 
most,  it  is  an  unwarrantable  assumption, 
and  that  you  are  perhaps  better  micro- 
scopists  than  I  am;  but,  for  the  sake  of 
those  who  are  beginners,  I  will  ask  you  to 
allow  the  assumption  to  stand,  and  bear 
patiently  with  me. 

Whenever  it  has  been  my  good  fortune 
to  take  an  embryo  microscopist  in  hand. 


the  microscope,  he  will  want  a  few  glass .  as  during  the  last  score  years  has  happened 
slips.  3  in.  by  1  in.,  a  few  thin  glass  covers !  occasionally,  I  have  made  a  special  point  of 
of  different  sizes,  a  few  watch  glasses,  and  ,  two  things;  first,  begin  with  something 
small  ear tiien ware  i)ots  furnished  with  lids,  simple  and  always  obtainable;  second,  let 
such  as  arc  used  for  putting  up  tooth-paste '  that  something  be  something  which,  besides 
uud  the  like,  a  few  stoppered  bottles  of  presenting  the  qualification  of  being  always 
al)Out  2  oz.  capacity,  and  a  few  pieces  of  procurable  when  wanted,  has  a  habit  of  fre- 
glass  tube,  such  as  is  used  in  feeding-  qaeutly  turning  up  when  not  wanted. 
bottles;  a  sharp  razor  or  two  and  a  few  Therefore,  I  have  begun  with  f unguis  spores, 
needles  stuck  in  pencil-holders,  a  wash-  a  course  which  is  now-a-days  followed  from 
l>ottle,  such  as  is  used  by  <rhemists,  which  a  somewhat  different  reason,  in  all  well 
of  course,  you  can  easily  make  out  of  a  drawn-up  courses  of  biology,  and  is,  as  you 
jelly  bottle,  a  i)iece  of  cork  and  two  glass  know,  laid  down  in  the  South  Kensington 
tubes,  a  little  gold  size,  Canada  balsam.  Botany  and  BiologA'  syllabus,  as  also  in 
glycerine,  and  a  few  other  matters  which  1  Huxley  and  Martin,  Rutlierford's  and  other 
will  name  as  I  proceed.  These  will  answer  text- books.  I  will  begin,  then,  with  the 
all  your  purposes,  and  fully  equip  a  more  '  examination  of  ^'east. 

than  usually  well-furnished  working  labora-  Procure  a  little  yeast  from  any  brewer,  or 
tory,  and  will  be  quite  sufiicient  for  all  the  sow  German  yeast  in  sugar-and-water  a  few 
work  an  ordinary  microscopist  is  likely  to  days  before  you  want  it,  and  having  ar- 
do.  Tlieir  cost  in  addition  to  the  micro-  ranged  your  microscope  with  the  1-4  in. 
scDi)e,  need  not  exceed  20s.,  and  very  objective  (or  better  still,  a  1-5,  1-6,  or  1-8, 
likely  will  not  cost  gentlemen  in  your  pro-  if  you  have  one)  ready  for  use,  clean  a 
fession  more  than  5s.  or  lOs. ,  so  that  you  few  glass  slips  and  covei*s.  Place  a  little 
will  be  able  to  have  your  complete  equip-  yeast  upon  one  slip,  add  a  drop  of  water, 
went,  microscope  included,  for  something  cover  with  a  thin  glass,  and  examine.  Pro- 
under  six  pounds,  and  I  very  much  doubt  hably  the  first  thing  you  will  call  the  at- 
whether  the  same  expendituie  would  secure  tontion   of    your  guide,    philosoi)her,   and 
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friend  to,  if  yon  have  one  by  yonrside,  will 
be  some  circular,  ring-like  bodies,  with 
bright  or  dark  centres,  which  appear  mnoh 
more  interesting  than  the  oval  particles  near 
them.  Your  guide  will  probably  withdraw 
his  eye  from  the  microscope  very  promptly, 
and  utter  with  unusual  energy,  and  just  a 
suspicion  of  contempt,  Oh,  they  are  bub- 
bles. Never  you  mind:  they  are  well  worth 
your  study,  and  the  best  thing  you  can  do 
is  to  examine  these  said  bubbles  very 
closely,  and  make  so  thorough  an  acquaint- 
auoe  with  them  as  shall  enable  you  to 
recognise  them  ever  after,  for  assuredly  you 
will  find  them  occurring  in  the  least  ex- 
pected places.  But,  having  disposed  of  the 
fdr- bubbles,  begin  to  examine  the  oval 
particles  of  which  the  yeast  coi^ists;  make 
drawings  of  them;  observe  how  some  of  the 
corpuscles  are  quite  separate  and  distinct. 
I^nd  how  some  of  them  have  little  buds  at- 
tached to  them,  and  some  bigger  buds;  how 
some  of  them  appear  to  have  little  fluid 
hollows,  or  vacuoles  in  them,  and  carefully 
observe  whether  there  are  not  little  bits  of 
something  floating  as  it  seems  in  the  fluid 
of  these  vacuoles,  and  finally  measure  these 
corpuscles  by  means  of  the  eye-piece  mi- 
crometer. Having  thus  obtained  a  super- 
ficial knowledge  of  yeast,  you  may  proceed 
ft  step  further.  First  make  a  solution  of 
Judson*s  magenta  in  water  to  about  the 
color  of  red  ink.  Place  a  drop  of  this 
solution  at  one  edge  of  the  thin  cover  over 
theyeast-celLs,  and  apply  a  piece  of  blotting 
paper  to  the  opposite  side  of  the  cover, 
when  the  water  on  that  side  will  be  with- 
drawn, and  the  magenta  solution  will  follow 
it  under  tlie  cover.  Examine  afresh,  and 
note  that  the  contents*  of  the  yeast  granules 
become  deeply  stained,  but  that  the  vacu- 
oles do  not;  press  the  cover  a  little,  and  you 
will  see  that  the  contents  of  the  yeast-cells 
are  expelled,  deeply  stained,  having  a  sort 
of  bag,  which,  if  stained  at  all,  is  stained 
very  slightly.  Now  prepare  a  fresh  slide 
of  yeast  in  water,  as  befoi'e.  Then  make  a 
solution  of  iodide  of  potassium  in  water  in 
about  the  proportion  of  3  gr.  to  the  ounce, 
mlduig,  when  dissolved,  1  gr.  of   iodina 


Apply  this  to  the  slide,  as  before,  and  ob- 
serve that  the  oontents  of  the  yeast  cells 
are  deeply  stained  brown,  the  oell-bag 
slightly  yellow.  Next  take  some  yeast,  as 
dry  as  yon  can,  and  stain  it  with  tincture 
of  iodine,  place  it  on  the  slide  aa  before, 
and  apply  tolerably  strong  snlphnrio  acid. 
Notice  that  the  oeU-waUs  or  oell-bag  is 
stained  purple  and  blue.  Having  done  all 
these  things  carefully,  you  may,  if  you  have 
time,  apply  strong  solutions  of  caustic 
potash,  of  acetic  acid,  solution  of  car- 
mine, and  Tarious  other  things,  and  caze- 
fully  observe  the  effects;  but  for  mj 
present  purpose  we  have  done  enough, 
and  have  learned  that  there  is  an  outside 
bag  of  these  yeast-cells  which  stains  blue 
with  sulphuric  acid  after  iodine,  and  that 
there  are  contents  which  do  not,  but  do 
stain  intensely  with  iodine  alone,  and  with 
magenta.  The  outside,  we  may  learn 
further,  but  must  take  for  granted  now,  is 
composed  of  a  substance  called  cellulose, 
and  the  inside  of  a  substance  which  is  called 
protoplasm.  The  one  is  the  horny  sub- 
stance, the  other  its  dwelling  or  environ- 
ment. Having  learned  this  much,  we  hare 
gone  a  considerable  distance  towards  be- 
coming plant  microscopists;  for  we  have 
learned  that  a  plant  consists  of  a  substance 
which  stains  red  with  magenta,  brown 
with  iodine,  can  be  squeezed  out  of  its  en- 
velope, and  otherwise  acted  upon,  without 
respect  to  its  environment,  which  substance 
we  call  protoplasm;  and  of  a  box,  bag,  or 
envelope  in  which  the  substance  is  con- 
tained, that  is  composed  of  a  substance 
which  turns  blue  when  acted  upon  by  sul- 
phuric acid  after  being  stained  yellow  by 
iodine.  That  is  to  say,  a  simple  plant  cell 
of  yeast  is  so  constituted.  This  is  not  the 
simplest  form  of  cell-life,  for  we  have  cells 
without  cell- walls;  but  it  is  sufficiently  ele- 
mentary for  our  purposes  to-nighi  The 
next  question  to  be  dealt  with  is  that  as  to 
the  nature  of  what  we  call  plants  in  ererj- 
day  life.  If  I  were  to-night  in  the  position 
of  a  lecturer  opening  a  course  of  lectures 
which  would  extend  over  several  weeks,  I 
should  take  you  over  the  region  of  botany 
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step  bj  step,  and  show  you  as  best  I  could 
how  the  one-celled  plant  became  the  two- 
celled  plant,  and  how  the  big  tree  passed 
from  a  unicellular  condition  into  the  very 
znnltioellular  oak  or  elm;  but  as  it  is,  I  must 
proceed  by  leaps  and  bounds,  and  ask  you 
to  pass  at  once  to  the  examination  of  some 
homely  plant,  keeping  before  you  the  main 
facte  arising  out  of  our  examination  of  the 
yeast-cell. 

If  you  take  any  succulent  fruit,  such  as 
a  strawberry  for  instance,  and  make  a  thin 
slice  or  section  from  it,  placing  it  under 
your  microscope,  you  will  observe  that  it 
consists  of  a  number  of  little  bags,  larger 
than  those  of  the  yeast-cells,  but  having  a 
rough  general  resemblance  to  them,  and 
more  or  less  globular  in  form — especially 
in  that  part  of  the  slice  or  section  which  is 
towards  the  interior  of  the  fruit.  These 
cells  are  not  single  or  isolated,  but  coherent, 
and  you  will  readily  surmise  that  the 
difference  in  shape  which  they  manifest  are 
largely  due  to  the  circumstances  in  which 
they  find  themselves;  i.e.,  the  normal 
spherical  form  is  more  or  less  developed 
by  pressure.  If  you  apply  the  chemical 
tests  I  have  just  described  to  such  a  section, 
yon  will  find  that  the  contents  of  the  cells 
stain  brown  with  iodine  as  before;  but  you 
may,  perhaps,  perceive  here  and  there  in 
the  contents  of  the  cells  small  spec&s  of 
blue,  which  I  daresay  you  will  suspect  to 
to  be  starch  granules,  and  very  correctly. 
You  will  find,  further,  that  the  membranes 
of  these  cells  stain  blue  with  iodine  and 
sulphuric  acid,  and  will  surmise  that  the 
character  of  the  cell-wall  and  cell-contents 
in  both  cases  are  essentially  identical. 
You  may  now  examine  the  fruit  more 
in  detail,  and  you  will  find  that  the  cells 
forming  the  membrane  of  the  fruit  dif- 
fer very  widely  from  those  foiming  the 
soft  interiors,  but  that  they  do  not  materi- 
ally differ  in  their  chemical  reactions. 
You  may  thence  be  prepared  to  meet  with 
cells  of  very  different  shapes,  but  of  es- 
sentially the  same  biological  structure, 
that  is,  they  will  contain  protoplasm  and 
have  cellulose  walls.    By-and-by  you  will 


;  find  that  in  mature  gi'owths  of  the  higher 

{plants  you  may  find  cells  which,  at  the 

I  time  of  examination,  contain  no  protoplasm^ 

I  and  which  manifestly  have  a  wall  which  is 

either  composed  of  something  different  from 

cellulose,  or  of  cellulose   that   has  partly 

changed  its  character;  but  these  new  facts 

will  in   no  way  lead  you  from  the  great 

fact — that   the  cells  were  once  such  as  I 

have  described,  and  that  what  you  are  then 

examining  are  post-mortem  cells,  in  which 

,  the  active  processes  of  life  are  extinct,  or  at 

least  practically  so. 

With  this  much  before  us,  viz.,  that  cells 
may  be  found  coherent  and  not  isolated, 
but  manifesting  the  essential  characteris- 
tics of  single  cells,  and  that  they  may  be 
found  manifesting  gi'eat  changes  of  form, 
due  to  pressure  and  other  causes;  and  ai*e 
also  found  as  dead  cells,  minus  protoplasm, 
and  plus  something  else,  we  may  pass  to 
a  further  stage  in  the  examination  of  a 
plant — that  is,  to  the  examination  of  the 
stem  or  root  of  one  of  the  higher  plants. 
Taking  one  which  you  may  find  in  the 
drawers  or  cupboards  of,  I  presume,  every 
chemist's  shop  in  the  country — the  com- 
mon liquorice-root.  A  fi*esh  specimen  is 
best  for  examination,  but  a  diied  one  will 
answer  the  purpose,  or  you  may  take  any 
stem  or  root  that  you  like,  and  work  the 
subject  over  at  your  leisure. 

Taking,  then,  a  stem  of  liquorice-root, 
make  a  thin  slice  through  it  in  a  du'ection 
at  right-angles  to  its  length,  and  place  it 
on  the  slide  in  a  little  water.  Possibly  you 
cannot  make  much  out  of  it,  as  the  cells 
appear  to  be  filled  up  with  all  sorts  of 
things.  In  this  case,  which .  happens  very ' 
often  with  other  vegetable  preparations, 
i*un  a  little  solution  of  caustic  potash 
(liquor  potassa)  under  the  cover,  hold  the 
cover  in  place  by  an  American  clothes-peg, 
or,  better  still,  a  small  clip  of  wire,  and 
heat  the  slide  for  a  few  moments  over  a 
spirit-lamp  till  the  liquid  boils;  then  allow 
it  to  cool,  and  run  water  in  under  the  cover 
by  the  blotting-paper  method  till  you  have 
removed  the  caustic  solution.  You  will 
most  probably  find  the  section  is  cleaned, 
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'80  that  you  can  examine  the  shape  of  the 
cells  of  which  it  is  composed.  If  it  be  not 
clean,  run  a  little  dilute  sulphuric  acid  (1 
acid  to  5  water),  and  heat  a&  before,  remov- 
ing the  acid  immediately.  The  section  will 
then  assuredly  be  clear,  and  if  you  fail  to 
observe  the  sharp  outline  of  the  cells,  you 
may  be  satisfied  that  the  section  is  too  thick, 
and  the  best  thing  you  can  do  is  to  cut  an- 
other. Having  thus  secured  a  thin  and 
transparent  section,  you  may  proceed  to 
its  examination,  beginning  at  the  centre  or 
pith  portion.  You  will  observe,  first  of  all, 
that  this  occupies  but  a  small  part  of  the 
area  of  the  root,  probably  not  more  than 
one-fifth  or  at  most  one-third  of  the  diame- 
ter; that  it  is  principally  composed  of.  cells 
which  are  nearly  circular  in  outline,  and 
when  you  come  to  examine  a  section  cut 
longways  of  the  stem,  you  will  find  that 
these  cells  are  nearly  globose.  You  will  ob- 
serve that  these  cells  are  relatively  of  large 
size  as  regards  the  other  cells  in  the  stem, 
and  that  these  walls  are  much  thicker  than 
were  the  walls  of  either  the  veast-cells  or 
the  grape-cells  you  previously  examined; 
and  that  neighboring  cells  do  not  quit«  fit 
in  with  each  other,  as  is,  indeed,  a  neces- 
h\ty  of  the  case  arising  from  their  shape, 
although  this  has  been  somewhat  modified 
from  the  true  globe  or  oval  by  pressure. 
If  you  run  in  a  little  magenta  solution  you 
will  find  that  these  thickened  cell- walls 
stain  a  little  more  deeply  than  the  fruit 
cell-walls,  but  on  testing  with  iodine  and 
sulphuric  acid  they  turn  blue,  proving 
them  to  be  cellulose,  but  thickened  cel- 
lulose. Running  in  iodine  alone,  you 
will  notice  that  certain  apparently  granu- 
lar bodies  tarn  to  the  characteristic  blue 
of  starch,  but  that  certain  other  bodies 
present  do  not.  (If  you  have  used  acid 
in  cleaning  the  slide,  you  will  not  find 
these  bodies  at  all).  Examining  these  last 
bodies  closely  with  the  ^  in.  objective,  you 
will  observe  that  they  are  distinctly  crys- 
talline, and  on  the  application  of  acid  they 
dissolve  with  evident  evolution  of  gas,  and 
you  may  safely  assume  that  they  are  crys- 
tals of  some  salt  of  lime. 


Taking  a  section  which  yon  have  not 
boiled  or  cleansed,  and  examining  the 
starch-granules  of  which  you  have  only 
found  traces  in  the  other  prepai-ation,  yon 
notice  that  they  are  of  very  tolerably  uni- 
form shape  and  size.  In  shape,  nearly  egg- 
shaped,  with  a  distinct  elongated  cavity- 
like  mark,  which  is  called  the  hilum,  at  one 
end,  iiud  if  you  use  your  polariscope  yon 
will  find  that  no  black  cross  is  perceptible, 
and  that  the  granule  is  nearly  black  on  the 
black  ground  of  the  polariscope.  The  ciys- 
tals,  similarly  examined  by  polarised  light, 
become  very  brilliant,  and  are  beautifuUr 
colored. 

Having  thus  examined  the  central  portion 
of  the  stem,  we  take  the  next  area,   which 
extends  over  about  one-third  of  the  diame- 
ter of  the  root,  and  we  at  once  notice  that 
its  structure  is  essentially  different  from 
that  of  the  central  portion;  the  cross-section 
of  the  cells  shows  that  they  are  of  very  dif- 
ferent size.     Many  of  the  cells  are  small, 
have  very  thick  walls,  and  others  are  much 
larger  and  have,  relative  to  their  size,  much 
thinner  walls,  and  that  some  cells  run  in 
lines  from  the  centre  outwards.     If  we  run 
in  magenta,  we  find  that  all  these  cells  stain 
much  more  intensely  than  the  cells  of  the 
central  portion,   but    some    more   so  than 
others,  and,  running  in  iodine  and  sulphuric 
acid,  we  observe  that  they  do  not  stain  blue 
so  readily,  sc  wholly,  or  so  intensely  as  the 
walls  of  the  pith.     But  in  a  cross-section  we 
cannot  make  out  much  more  than  this  about 
them,   so  we  will    examine   a   section  eat 
longways;  that  is,  a  longitudinal  section. 
Examining    this   section,    we    notice   that 
nearly  all  the   cells  ai'e  of    greater  length 
than   their  small  cross-section  would  lead 
us  to  expect;  that,  in  fact,   they  are  many 
times  longer  than  they  are  broad;  that  those 
cells  which   were  of  greater  diameter  are 
extremely  long,  and,  in  fact,   do  not  look 
like  cells  at  all.     We  will  examine  the  small 
ones  first.     We  notice  that  such  of  them 
as  form  the  lines  running  from  the  centxe 
of  the  stem   to  the  outside,  and  called  the 
medullary  rays,  have  tolerably  thin  walk 
and  answer  to  the  tests    of  our  chemicals 
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prettj  well  after  the  fashion  of  the  fruit 
cells,  makiog  allowance  for  the  evident 
superior  thickness  of  wall.  The  loug  cells 
with  small  cross-section,  we  notice,  have 
moderatel^r  thick  walls  stain  pretty  deeply 
with  magenta,  and  stain  rather  dark  brown 
with  iodine.  They  are  not  quite  the  same 
as  ordinary  cells  of  cellulose,  and  we  should 
tiad  these  characteristics  much  more  marked 
if  we  were  examining  a  section  through  an 
oak  or  other  hard-wood  stem.  Testing  such 
cells  with  sulphuric  acid  after  iodine,  we 
do  not  get  the  complete  cellulose  reaction, 
bnt  if  we  test  them  with  acid  nitrate  of 
mercury,  we  get  a  distinct  red  coloration 
which  may  lead  us  to  suppose  that  some 
deposit  other  than  cellulose  has  been  made 
on  the  walls  or  in  the  walls  of  such  cells. 
This  thickened  matter  we  call  lignine.  All 
the  cells  hitherto  examined  have  tolerably 
even  walls  without  roughness  or  perfora- 
tion; but  we  observe  that  the  large  out- 
lined cells  have  thicker  walls,  and  that 
there  are  numerous  markings  on  them 
which  look  like  perforations,  and  we  notice 
also  that  the  walls  which  should  have 
formed  the  terminals  of  these  cells  have 
been  either  wholly  or  partially  removed, 
and  that  they  run  continuously  as  tubes 
or  vessels  for  some  distance  down  the  stem. 
These  cells  answer  our  chemical  test  simi- 
larly too,  but  more  intense  than  the  woody 
cells  last  described. 

Outside  this  layer  we  find  a  series  of 
looser  tissues,  chiefly  composed  of  thin 
walled  cells,  globose  or  changed  to  cubical, 
with  contents  .somewhat  the  same  as  those 
of  the  pith,  and,  interpersed  with  them, 
aggregations  of  small  outlined  cells,  which 
prove  to  be  long  tube-like  cells  when  ex- 
amined longways,  and  finally,  towards  the 
ontside,  layers  of  cells  containing  little  or 
nothing  and  much  compressed,  till  at  last 
the  backs  and  fronts  of  the  cells  nearly 
meet. 

To  sum  up  all  this  and  apply  it  to  prac- 
tical purposes,  we  may  state  it  in  the  form 
of  an  answer  to  a  question :  *'  What  course 
am  I  to  pursue  in  making  an  examination 
of  a  stem  by  means  of  the  microscope  if  I 


wish  to  draw  up  a  description  of  its  micro- 
scopical structure  ?  leaving  out  of  account 
the  results  of  my  chemical  tests  which  I 
have  applied  to  make  myself  fanjiliar  witii 
the  fact,  that  all  cells  had  something  in 
I  common,  or  not  having  it  now,  have  had, 
or  will  have,  if  they  live  long  enough,  and 
have  the  same  function  to  serve." 

We  make  careful  sections  in  three  di- 
rections, across  the  axis,  vertically  through 
the  axis,  vertically  at  right  angles  to  the 
last,  midway  between  the  axis  and  the 
pith,  and  carefully  examine  each  of  these 
sections  with  a  view  to  answering  the  fol- 
lowing interrogations. 

*  First,  Is  there  any  pith  ?  If  so,  are  its 
cells  colored  or  not  ?  What  is  their  general 
shape  and  size  ?  Are  their  walls  thick  or 
thin  ?  Have  they  any  mi^rkings,  in  the 
form  of  perforations  or  otherwise.  Are 
there  any  very  thick- walled  cells  in  the  pith 
(as  in  Hoya)  ?  Is  there  any  starch  in  the 
cells  ?  If  so  measure  the  granules,  and 
desciibe  their  shape  and  action  upon  polar- 
ised light  when  immersed  in  any  given 
medium.  Do  the  cells  contain  any  crvs- 
tals  ?  If  so,  what  is  their  shape  and  ar- 
rangement within  the  tissues  ?  Test  the 
crystals  microchemically,  in  order  to  learn 
their  composition.  Estimate  their  average 
number  in  different  sections. 

We  must  next  attack  the  layer  of  tissues 
immediately  ontside  the  pith,  and  ascertain 
whether  or  not  that  layer  forms  what  is 
known  as  the  vascular  sheath,  and  is  chiefly 
composed  of  vessels  which  in  long  section 
appear  to  contain  a  spiral  fibre  or  fibres, 
loosely  wound  round  their  interior,  and 
are  known  as  spiral  vascular  vessels  in  con- 
sequence. If  the  spiral  fibre  be  present, 
we  must  ascertain  whether  it  is  single  or 
double,  and  wound  in  a  right  or  left-hand 
direction,  or  one  fibre  one  way  and  the 
other  fibre  the  other.  Does  the  sheath 
completely  encircle  the  pith,  or  does  it 
form  the  basis  of  wood  wedges  extending 
into  the  general  structure  of  the  stem  ?  We 
may  now  examine  the  medullary  i*ay  system; 
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that  is  the  series  of  cells  extending  in  line 
from  the  centre  to  the  circnmference  of 
the  8t«m,  like  the  spokes  of  a  wheel.  Are 
these  rays  made  np  of  one  line  of  cells,  or  of 
how  many,  aiTanged  side  by  side?  Are 
the  walls  of  these  cells  pitted  or  not? 
What  are  their  cell  contents  (paying  special 
attention  to  any  crystals  that  are  present)? 
How  far  ai*e  they  apart  on  the  average  ?  Do 
they  all  extend  to  the  circumference  of  the 
stem  ?  We  next  examine  the  vessels  found 
in  the  woody  layer.  Are  they  pitted  or 
not  ?  are  they  banned  ?  septate  or  not  ?  wliat 
is  the  size  ?  Are  they  numerous,  and  how 
distributed  in  the  other  tissues  ?  Next,  as 
regards  the  wood  cells.  Are  these  pointed 
at  their  ends  or  nearly  square,  thick  walled 
or  tbin,  dotted  or  not  ?  Finally,  what  is 
the  general  shape  of  the  wood  wedge  be- 
tween each  pair  of  rays  ? 

Then  comes  the  examination  of  the  bark, 
in  which  we  have  to  follow  very  similar 
lines,  paying  special  attention  to  the  shape 
and  situation  of  the  liber  bundles,  and 
special  contents  of  any  of  the  cells,  or 
Bl^ccial  modification  of  them  by  secondary 
accretions. 

Time  does  not  permit  me  to  carry  our 
imaginary  lesson  on  to  the  examination  of 
leaves,  fruits,  etc.,  but  after  you  have  made 
yourselves  familiar  with  the  examination 
of  stems  on  the  lines  laid  down  this  even- 
ing, you  w^ill  not  experience  any  serious 
difficulty  in  making  an  examination  of  any 
portion  of  a  plant.  Bear  one  thing  in  mind : 
make  sure  of  every  step,  and  never  cease 
your  examination  of  any  stem,  seed  or  fruit, 
until  you  have  made  yourself  familiar  with 
every  cell  in  its  structure — so  familiar,  that 
you  can  recognize  its  identity  when  and 
wherever  you  see  it  again,  if  you  intend  to 
make  your  microscopical  study  of  plants 
useful  in  your  business  as  an  aid  to  the 
detection  of  adulterations.  The  usefulness 
of  the  study  from  this  point  of  view  will 
come  home  to  all  of  you,  and  I  am  not  sure 
that  this  is  placing  the  study  upon  a  low 
platform,  after  all.  But  your  study  of 
microscopical  biology  need  not  stop  here. 
The  "  Comparative  Anatomy  of  Plants  "  has 


yet  to  be  written,  and  such  of  you  as  have 
the  leisure,  may  profitably  spend  a  portion 
of  it  in  laying  some  of  the  lines  on  which 
the  Cuvier  or  Owen  of  the  future  may  write 
the  companion  volume  to  the  "  Comparative 
Anatomy  of  Animals." 

Those  also  who  fear  that  such  a  notion  is 
altogetlier  Utopian,  may  turn  from  the  path 
of  analytical  and  descriptive  anatomy,  asid 
embark  in  the  study  of  microscopical  bio- 
logy, a  field  which  has  hitherto  been  almost 
entirely  left  open  to  the  Gterman  and  French 
botanist,  whilst  energetic  Englishmen  have 
confined  themselves  to  "making  hay."  The 
same  instiniments  and  largely  the  same  ap- 
pliances will  serve  you  here  as  in  the  work 
I  have  to-night  indicated.  You  will  want 
more  2)atience,  more  manipulative  skill, 
and,  above  all,  you  will  want  a  large  share 
of  that  spirit  of  reverent  curiosity  which 
alone  enables  a  man  to  become  truly  scien- 
tific. The  study  of  "  life  in  plants  "  is  not 
so  attractive,  because  not  so  sensational  a<: 
many  other  studies,  the  results  of  whiili 
have  from  time  to  time  been  brought  bt^fou- 
you.  You  will  not  lose  yourselves  in  the  im- 
mensities of  space  or  of  numbei-s,  or  l^ewihlei 
yourselves  in  attempting  to  form  some  cow- 
ception  of  the  nature,  the  motion,  and  the 
forces  appertaining  to  a  molecule  or  au 
atom,  or  be  tempted  to  an  apotheosis  of 
yourselves  as  creators  of  a  new  chemical: 
but  you  may  find  yourselves,  flower  in  hand, 
uttering  as  earnestly,  if  not  as  beautifullv. 
the  thoughts  of  our  great  poet: — 

"  Flower  in  the  craonied  wall, 
I  pluck  you  out  of  the  crannies. 
Hold  you  hore.  root  and  all.  in  my  hand. 
Little  flower— but  if  I  could  understand 
What  you  are.  root  and  all.  and  all  in  all. 
I  should  know  what  God  and  man  is.'' 


—  American  geologists  are  asked  to  coiu- 
l^ete  for  the  prize  of  $1,000  to  be  given  at 
the  approaching  International  Congre^^ 
of  Geologists  at  Bologna,  for  the  best 
international  scale  of  colors  and  con- 
ventional signs  for  graphic  repre?*enta- 
tion  of  formations  on  geographical  map- 
and  sections. 
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Remarks  on  the  Nomenclature  or 
Achromatic  Objectives  for  the  Com- 
pound Microscope. 

BY  DB.  J.  J.   WOODWABD,  U.  S.  ABafT. 

FOR  some  years  past,  while  most  of  the 
Continental  opticians  have  continued 
to  give  arbitraiy  designations  to  their 
achromatic  object  glasses,  snch  as  No.  1, 
No.  2,  etc.,  or  System  A,  System  B.,  etc., 
the  English  and  American  mannfactuvei's, 
affecting  a  higher  degree  of  accuracy,  have 
undertaken  to  name  the  objectives  they 
construct,  by  their  real  or  supposed  agi*ee- 
ment  in  magnifying  power,  with  single 
lenses  of  specified  focal  lengths.  We  hear 
accordingly  of  inch,  half-inch  and  quarter- 
inch  objectives,  etc.,  by  which  we  are  ex- 
pected to  understand  combinations  agreeing 
in  magnifying  power  with  single  •convex 
lenses  of  the  focal  lengths  named. 

At  first  sight  nothing  could  appear  sim- 
pler or  more  exact  than  such  a  nomenclature; 
nevertheless  recent  articles  in  the  journals 
would  seem  to  indicate  that  the  general 
plan  is  capable  of  considerable  modification 
in  its  practical  application,  and  that  grave 
misunderatandings  have  hence  arisen. 

Under  these  circumstances,  it  appears  de- 
sirable to  give  some  account  of  the  princi- 
ple;i  involved,  and  of  the  practical  difiicul- 
tie  i  to  be  considered  in  their  application, 
particularly  as  the  microscopical  text- 
books contain  little  or  no  information  on 
the  subject.  In  fact  the  only  scientific  dis- 
cussion of  the  matter  with  which  I  am  ac- 
quainted is  the  paper  of  Mr.  Charles  B. 
Cross,  "  On  the  focal  length  of  microscopic 
objectives."  (Journal  of  the  Franklin  In- 
stitute, June,  1870,  p.  401).  This  paper 
gives  a  reasonable  formula  for  the  approxi- 
mate computation  of  equivalent  focal 
lengths,  and  furnishes  some  other  valuable 
information,  but  does  not  discuss  all  the 
points  at  issue.  I  shall  have  occasion  to 
refer  more  than  once  to  this  excellent  paper, 
which  the  reader  would  do  well  to  examine 
in  connection  with  the  following  remarks. 

We  learn  from  the  elemental^  treatises  on 
optics  that  when  an  object  is  placed  in  front 


of  a  single  convex  lens  at  a  distance  some* 
what  greater  than  its  focus  for  parallel  n^8» 
a  real  image  is  formed  on  the  other  aide 
of  the  lens,  which  may  be  received  on  a 
screen.  This  image  will  be  larger,  and, 
formed  at  a  point  more  distant  from  the 
lens,  the  nearer  the  object  approaches 
to  the  focus  for  parallel  rays;  and  two 
equations  ai*e  given  which  express  the  i*e< 
lationship  of  the  distances  to  each  other 
and  to  the  magnifying  power,  viz: 

111  p' 

—  = 1 ,  and  —  =  m, 

/       p       p'  p 

in  which  /  is  the  length  of  the  focus  foi' 
parallel  rays,  p  the  distance  of  the  lens  from 
the  object,  p  its  distance  from  the  image/ 
and  m  the  ti*ue  magnifying  power,  that  iB« 
the  size  of  the  image  divided  by  the  size  of 
the  object;  p  and  p'  are  termed  the  conju* 
gate  foci  and  are  variable  quantities;  /  is 
termed  the  principle  focus,  and  has  an  un- 
changeable value  for  each  single  lens. 

If  now  wo  combine  the  above  equation&i 
representing/)  -{- p'  or  the  sum  of  the  con- 
jugate foci  by  /,  we  may  deduce  the 
formula 

m  I 

/= 

(m  +  1)« 

which  represents  in  the  case  of  any  singto 

convex  lens  the  i*elation8hip  existing    b^ 

tween  the  length  of  the  principal  focus,  th^ 

magnifying  power,  and  the  distance  from 

the  object  to  the   screen.    This  formnla» 

which  I  think  rather  more  convenient  than 

that  of  Mr.  Cross,  differs  from  it  only  in 

using  m  =  the  magnifying  power;  insteid 

of  n  =  the  i*eciprocal  of  the    magnifying 

power;  it  may  be  deduced  from  his  by  sab 

1 
stituting  forn  its  value  —  and  reduoing,  or 

m 

it  may  be  derived  directly  from  the  primi* 

tive  equations.    In  either  shape  the  formula 

yields  the  same  numerical  results,  and  if 

for  any  single  convex  lens  m  and  /  aregiveili 

the  accuracy  of  the  value  of  /  resultingi 

will  be  limited  only  by  the  degree  of  pre* 

cision    with    which   m   and  I  have  beau 

measured. 
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If  now  there  were  any  such  actual  equiva- 
lence between  achromatic  objectives  and 
single  lenses  as  the  nomeuclatui^  assumes, 
it  would  only  be  necessary  to  set  up  the 
objective  to  be  rated,  in  such  a  manner 
that  the  image  of  a  micrometer  should  be 
iocussed  upon  a  white  screen,  «sing  of 
course  no  eye-piece,  to  measure  the  distance 
from  the  micrometer  to  the  screen,  to  de- 
termine the  magnifying  power  by  measuring 
the  image  of  the  micrometer,  and  substitut- 
ing these  values  of  /  and  m  in  the  working 
formula  to  calculate  the  value  of  f.  Un- 
fortunately,  however,  if  with  any  compound 
objective  we  repeat  this  operation  several 
times,  merely  varying  the  distances,  we  ob- 
tain as  many  diflferent  values  for  /  as  there 
are  distances  used,  instead  of  obtaining  but 
one  value  for  all  distances  as  we  do  with  a 
single  lens. 

Mr.  Cross  (loc.  cit  p.  409)  has  already 
pointed  out  this  circumstance  which  re- 
sults from  the  fact  that  the  modern  achrom- 
atic objective  has  considerable  thick- 
ness, from  its  anterior  to  its  posterior 
surfaces,  and  that  it  has  properly  speak- 
ing no  true  optical  centre.  He  gives  two 
examples,  in  one  of  which  a  change  of 
5*24  inches  in  distance  corresponded  to 
a  change  of  '0067  inch  in  calculated  focal 
length;  in  the  other  a  change  of  6*10 
inches  in  distance  corresponded  to  a 
change  of  '0029  inch  in  calculated  focal 
length,  the  objectives  used  in  the  experi- 
ment being  uncoiTected  l-4ths,  so  called. 
If,  however,  Mr.  Cross  had  used  for  this 
purpose  lower  powers,  or  had  made 
grater  variations  in  the  distances  em- 
ployed he  would  have  found  much  greater 
discrepancies.  For  example,  by  measuring 
the  magnifying  power  first  at  25  and  then 
at  50  inches,  and  deducing  the  value  of  / 
bv  the  formula  of  Mr.  Cross,  I  obtained  in 
two  cases  the  following  equivalent  focal 
lengths.  For  a  so-called  1  \  inch,  at  50 
inches  distance,  1*2187  inches;  at  25  inches 
distance,  1*2468  inches;  difference  0*271 
inch.  For  a  so-called  l-5th,  at  50  inches 
distance,  *1982  inch;  at  25  inches  distance, 
'1893  inch; difference  0089  inch. 


Moreover,  since  the  achromatic  objec- 
tives of  different  makera  are  constructed  on 
different  series  of.  curves,  and  the  com- 
ponent lenses  placed  at  different  dis- 
tances apart,  it  will  l>e  found  that  if 
two  achromatic  objectives  magnify  the 
same  at  any  given  distance,  thej*  will  no 
longer  do  so  if  the  distance  is  materiallT 
changed. 

Hence  I  am  compelled  to  agree  fully 
with  the  observations  of  Mr.  Cross  (loc.  cit 
p.  401),  that  the  nominal'  focal  length  as- 
signed to  an  achromatic  objective  can  only 
serve  in  any  case  as  *' a  general  appellation 
serving  to  group  together  objectives  of 
appravimaieli/  the  same  magnifying  power," 
and  must  conclude,  therefore,  that  the 
English  and  American  nomenclature  pos- 
sesses no  real  claim  to  strict  scientific  ac- 
curacy,' and  especially  that  the  compariBon 
made  by  some  with  the  case  of  the  celestial 
telescope  is  not  valid. 

But  besides  the  inevitable  inaccuracv  re- 
suiting  from  this  source,  thei'e  are  in  the 
case  of  the  higher  powers  of  modei'n  makers 
two  other  sources  of  much  more  consider- 
able eiTor.  The  first  of  these  involves  ihe 
case  of  all  those  objectives  which  are  pro- 
vided with  a  screw  collar  to  coiTect  for 
thickness  of  cover;  the  second  involves  the 
case  of  objectives  with  two  fronts,  one  for 
wet  and  the  other  for  di-y,  or  those  with 
but  one  front  which  can  be  used  wet  or  drr 
by  merely  changing  the  correction  given  by 
the  screw  collar. 

The  correction  for  thickness  of  cover  is 
made,  as  is  well  known,  by  changing  the 
distance    between  the    front    combination 
of  the  triplet  and  the  posterior  two  com- 
binations.    As  a  consequence,  the  magnify- 
ing power  of  the  objective    at  any  given 
distance,  or  with  any   given  eye-piece,  is 
least  when  the  objective  is  corrected  for  un- 
covered, and  greatest  when  it  is  corrected 
for  the  thickest  cover    through  which  it 
will  work.       The  ratio  of  this  change  is 
very  different  in  different  objectives.      I 
j  select  a  few  from  my  note  book  in  illns- 
I  tration,   purposely  omitting  ip  name  the 
'  makers. 
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Magmfying  power       Magmjying  pc>W€r  I 
at  MKCovered,  at  covertd. 


aas 

275 

333 

500 

630 

iioo 

X180 

1250 


No.  1 200 

No.  a 250 

No.  3 300 

No.  4 350 

No.  5 570 

No.  6 900 

No.  7 975 

No.  8 890 

These  values  were  obtained  by  throwing' 
the  image  of  a  micrometer  on  a  card  board 
screen,  using  the  objective  without  an  eye- 
piece, and  the  distance  from  micrometer 
to  screen  in  each  case  remained  the  same, 
the  screw  collar  and  the  focal  adjustment 
of  the  objective  being  modified.  Of  course, 
for  all  intermediate  positions  of  the  screw 
collar  intermediate  values  result.  The 
diBtaRce  used  was  48  inches  in  some  of  the 
cases,  50  in  the  otliei*s.  With  shorter  dis- 
tances, the  amount  of  the  difference  is  di- 
minished, but  its  ratio  to  the  magnifying 
power  at  uncovered  is  not  materially 
changed,  as  any  one  can  convince  himself 
by  comparing  a  stage  micrometer,  as  seen 
by  any  corrected  objective,  with  an  eye- 
piece micrometer,  first  at  uncovered  and 
then  with  the  full  correction  for  cover. 

Now  it  is  evident  that  even  if,  bv  the 
formula  of  Mr.  Cross,  or  otherwise,  we 
could  obtain  accurate  equivalent  focal 
lengths  for  any  one  position  of  the  cover 
correction,  the  result  would  not  be  true  for 
any  other  position  of  the  cover  correc- 
tion. 

"We  are  told  by  a  recent  writer  that  the 
practice  of  the  opticians  is  to  name  the  com- 
bination at  its  performance  uncovered,  that 
is,  at  precisely  the  adjustment  least  used. 
If,  however,  scientific  accuracy  in  the  mat- 
ter is  desirable  for  any  purpose  whatever, 
it  is  evident  from  the  above  that  at  least  the 
maximum  and  minimum  should  be  fur- 
nished by  the  maker. 

It  is  also  evident  that  the  considerations 
here  offered,  aside  from  their  bearing  on 
the  nomenclature  of  objectives,  have  a  high 
practical  value  to  all  those  who  attempt 
to  make  micrdmetrio  measurements  with 
modem  high  power  objectives;  for  the 
practice  recommended  in  the  text-books, 
uid  too  generally  pursued,  is  to  give  values 
to  an  eye-piece  micrometer  by  comparing  it 


with  a  stage  micrometer  at  a  fixed  position 
of  the  draw  tube,  and  to  use  these  values 
in  subsequent  measurements.  Now  as  these 
values  vaiy  considerably  with  the  cover 
correction,  it  is  to  be  feared  that  the  ma- 
jority of  the  measurements  made  with  high 
powers  during  the  last  twenty  years  are 
sadly  inaccurate. 

The  diflficulties  in  the  way  of  a  nomen- 
clature based  upon  equivalent  focal  lengths 
have  been  still  further  increased  since  the 
introduction  of  immei*sion  objectives.  The 
compound  objective  is  usually  fui*nished 
with  two  fronts,  one  for  wet  and  one  for 
dry  use.  Of  these  the  wet  usually  gives 
the  greatest  magnifying  power  at  any  given 
distance.  I  have  also  measured  an  objec- 
tive which,  when  corrected  for  the  thickest 
cover  through  which  it  will  work  dry,  is 
just  corrected  for  uncovered  wet,  and  by 
approximating  the  posterior  pair  of  com* 
binatious  still  nearer  to  the  anterior,  cor- 
rects for  cover  wet,  thus  increasing  the 
magnifying  power  when  the  objective  is 
in  use  wet  precisely  as  if  two  fronts  were 
used. 

The  difference  in  magnifying  power  re* 
suiting  from  the  modifications  given  to  make 
the  objective  perform  wet  is  quite  con- 
siderable, as  may  be  seen  by  the  following 
extracts  from  my  note  book. 


Dry. 


Magnifying  power. 


Wet. 


No.  I. 
No.  2. 
No.  3. 
No.  4. 
No.  5- 


Uncovered. 
225 

42s 

700 

770 

790 


Coxtered. 
250 
490 
900 
910 

930 


Unctn^ered. 
250 
4. so 
900 
900 
975 


Ctwtrfd. 

275- 

50c. 
XOOO. 
XTOO. 
I180. 


Of  these  objectives  No.  1  had  but  one 
front,  the  correction  for  wet  being  made  by 
the  cover  correction;  the  others  had  two 
separate  fronts,  one  for  wet,  the  other  for 
dry. 

Now  it  is  just  in  connection  with  these 
complex  objectives,  with  double  fronts  or- 
other  devices  to  correct  for  wet  and  dry, 
that  the  greatest  diversity  of  nomenclature 
exists.  In  one  quarter  it  is  claimed  that 
the  svstem  should  have  two  names,  one 
based  on  its  magnifying  power  at  uncovered 
wet,  the  other  on  its  magnifying  power  at 
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uncovered  dry;  in  other  quarters  the  prac- 
tice haa  been  to  give  the  sjatem  but  a 
single  name  derived  from  the  magnifying 
power  at  uncovered  dry  alone.  It  is  evi- 
dent, however,  that  neither  of  these  plans 
has  any  pretension  to  scientific  accuracy, 
and  that  if  the  makers  will  not  give  at 
least  the  mazimnm  and  minimum  for  both 
dry  and  wet,  the  purchaser  must  learn  to 
measure  for  himself. 

A  similar  remark  applies  to  the  angle  of 
apertura  as  stated  by  the  makers,  for  each 


cover  corrections  would  be  named  30  to  40, 
35  to  46,  75  to  89,  125  to  140,  etc.,  the 
numbers  representing  the  minimum  and 
maximum  magnifying  powers  at  the  selected 
distance.  Objectives  with  wet  and  dij 
fronts  would  require  a  separate  name  for 
each;  thus  78  to  95  dry,  98  to  130  wet, 
etc. 

By  this  plan  the  real  magnifying  power 
of  the  glass  and  its  limits  of  variation  would 
be  accurately  stated,  whereas  at  pi'eseat 
even  those  makers  who  are  most  careful 


objective   sold.     As  a  mle  they  give  the .  about  their  nomenclature  do  not  hesitate  to 
greatest  angle  attainable  by  the  conbina- ;  call  a  glass  a  l-8th  provided  its  power  at 


tion,  which  is  generally — not  always — the 
angle  at  the  coiTection  for  thickest  cover, 
their  usual  practice  in  this  case  being  the 
reverse  of  their  usual  practice  with  regard 
to  magnifyng  power.  Now  I  have  seen 
objectives  with  an  angle  of  170°  and  up- 


uncovered  approximates  that  of  a  single 
lens  of  l-8th  of  an  inch  focus  more  nearly 
than  it  does  a  l-6th  or  a  1-lOth.  Henct? 
glasses  which  differ  materially  in  magnih- 
iug  power  at  uncovered,  receive  the  same 
name,  and  the  changes  in  power  produced 


ward  at  full  cover  correction,   which  did !  by  the  cover  connection,  are  invariably  ig 


not  exceed  140°  at  uncovered.  It  is  evi- 
dent, therefore,  that  the  maker  should 
furnish  with  each  glass  both  the  maximum 
and  minimum  angle,  or  the  microscopist 
must  measure  for  himself. 

After  a  full  consideration  of  all  the  cir- 
cumstances, I  am  disposed  to  think  that 
the  best  interests  of  both  makers  and 
purchasers  would  be  consulted  if  the  pre- 
sent nomenclature  were  abandoned  alto- 
gether, and  objectives  named  instead  by 
their  precise  magnifying  power  without 
eye-piece  at  some  selected  distance.  It 
would  be  well  if  all  the  makers  could  be 
brought  to  agree  on  some  fixed  distance; 
but  until  we  obtain  tlus  happy  uniformity, 
which  perhaps  is  not  to  be  anticipated,  it  is 
only  necessary  for  each  maker  to  state  the 
distance  he  selects.  By  this  plan  objectives 
without  correction  for  cover  would  be  named 
by  one  number,  objectives  with  correction 
by  two,  and  those  with  two  or  more  fronts 
or  backs  by  two  or  more  pairs  of  numbers. 

Thus  we  should  have  objectives  without 
cover  corrections  named  precisely  2, 3,  4,  5, 
€,  7,  8,  9,  and  so  on  up  to  100  or  more,  the 
number  indicating  the  exact  magnifying 
power,  say  at  twelve  and  a  half  inches  from 
micrometer   to   screen.      Objectives   with 


nored. 

If  the  plan  I  hei*e  recommend  be  adopted, 
the  precise  distance  from  micrometer  to 
screen  which  may  be  chosen  does  not  ap- 
pear to  me  to  be  of  very  great  importance. 
Many  persons  would  I  suppose  pilfer  10 
inches  to  12^.  I  have  selected  the  latter 
number  because  many  of  our  larger  stands 
have  tubes  too  long  to  permit  the  c<n- 
venient  measurement  of  low  powers  with 
eye-piece  and  stage  micrometers,  in  the 
manner  I  shall  presently  describe,  if  the 
distance  be  taken  at  10  inches,  whereas  on 
most  stands,  with  the  help  of  the  draw 
tube,  12i  inches  can  be  used  conveniently 
with  all  powers  from  the  three  inch  up- 
ward. I  do  not,  however,  insist  on  any 
particular  distance,  but  only  that  the  dis- 
tance selected  shall  be  stated  in  each  case 
until  some  uniform  plan  shall  be  generally 
agreed  upon. 

In  this  connection  I  may  add  that  the 
actual  plan  of  the  Continental  opticians  is 
also  unsatisfactory.  In  the  matter  of  angle 
of  aperture,  when  they  give  it  at  all,  they 
also,  as  a  mle,  give  only  the  maximum.  In 
the  matter  of  magnifying  power,  when  they 
give  any  information,  they  attempt,  as  a 
rule,  to  give  the  magnifying  power  of  the 


JOURNAL  OF 


MICROSCOPY.  81 

of  the  magnifyiDg  power  plus  one;  the  re- 
sult will  be  the  equivalent  focal  length 
(for  the  given  conditionfl)  in  decimals  of  an 
inch. 

It  will,  moreover,  be  found  in  practice 
that  for  powera  equivalent  to  those  of  a 
l^th  or  shorter  focal  lengths  a  still  simpler 
rule  may  be  adopted,  and  that  the  distance 
between  the  two  micrometers,  divided  by 
the  magnifying  power,  will  give  very  nearly 
the  same  results  as  are  obtained  by  the 
more  complex  rule,  but  this  of  com*se  is  not 
true  for  lower  powers. 

It  must,  however,  be  constantly  borne  in 
mind  that  the  results  obtained  in  any  case 
are  true  only  for  tlie  cover  correction  and 
distance  used. 

For  the  convenience  of  those  who  may 
undertake  such  compansons,  I  append  a 
table  in  which  the  real  magnifying  po Wei's 
of  single  convex  lenses  are  given  for  three 
different  distances.  In  the  treatises  on 
optics  the  magnifying  powers  of  single 
lenses  are  sometimes  stated  at  some  given 
distance  from  the  lens  to  the  screen,  but 
I  know  of  no  table  which  shows  their  pow- 
ers at  given  distances  between  image  and 
object. 

Table  of  the  Magnifying    Powers  of  Single 

Ckmvex  Lenses. 

Focal  length  for     M;ignifyine  power  at  xa^^,  95,  and  50  ins. 
parallel  rays.  distance  from  micrometer  to  screen. 

X3^  inches.      25  inches,  50  inches. 

3  inches 1*50  6*17  i4"59 

3     ••       4'co  JO '40  32  "95 

»>^  **      o"«7  M'59  3130 

I  mch 10*40  33'95  47*99 

3-3rds  of  an  inch . .  16*69  35 '47  7^9'^ 

4-ioth  "        ..  ag'ai  60*48  i22"99 

i-4th  "        ..  47-90  97*98  «97"99 

i-5th  "        ..  60*48  jaa'99  947*99 

i-6th  **        ..  72*98  147*99  »97*99 

i-8th  "        ..  9798  X97*99  397-9J 

»-xoth  "         ..X2299  347*99  497  V9 

1.12th  "         ■■  147*99  29799  597  V9 

x-i5lh  "         ■- 185*49  37a'99  747*99 

x-x6th  "         -.197*99  397*99  797*99 

i-x8th  "         ..323*99  447*99  89799 

i.3oth  "        .. 347*99  ^97*99  997-99 

i-asth  *•         ..310*49  633*99  X247-99 

i-5oth  '*        ..622*99  1247*99  2497*99 

This  table  is  calaulated  by  substituting 

the    numerical    values  of  /  and  /   in  the 

equation 

m  I 

/= 

(m  +  iy 

when  m  =  the  magnifying  power  remains 


objective  with  each  eye-pieoe  as  actually 
looked  through  when  in  use.  But  as  the 
magnifying  power  of  the  combination  under 
these  circumstances  involves  the  distance 
of  distinct  vision  for  each  obsei'ver,  it  is 
evident  that  the  figures  thus  furnished  can- 
not have  any  practical  value. 

Pending  the  adoption  of  some  such  system 
a.s  I  have  suggested  above,  it  will  be  neces- 
sary for  the  microscopist  to  measure  for 
himself  the  magnifying  power  of  the  ob- 
jectives he  uses,  whenever  he  desires  to  be 
possessed  of  the  real  information  concealed 
behind  all  the  several  systems  of  nomen- 
clature at  pi'esent  in  use.  Mr.  Cross  in  his 
paper  gives  two  modes  of  doing  this.  I 
myself  have  been  in  the  habit  of  using  a 
dark  room,  and  throwing  the  image  of  the 
micrometer  on  a  white  screen,  by  the  direct 
ravs  of  the  sun.  Very  nearly  equal  accur- 
acy may  be  attained,  however,  by  any 
microscopist  who  possesses  an  ordinaiy 
ghiss  eye-pieoe  micrometer  and  a  stage  mi- 
crometer. The  glass  eye-piece  micrometer, 
it  will  be  recollected,  is  slipped  through 
the  eye-piece  in  such  a  manner  as  to  be  just 
in  the  focus  of  its  eye-glass,  that  is,  in  the 
phine  which  is  occupied  by  the  image 
fonned  by  the  objective  when  it  is  seen  most 
distinctly.  If  now  the  field  glass  of  such 
an  eye-piece  be  removed,  and  the  stage 
micrometer  carefully  brought  into  focus,  a 
comparison  of  the  divisions  of  the  eye- 
piece and  stAge  micrometera  will  give  the 
magnifying  power  of  the  objective  alone  at 
the  distance  actually  existing  between  tlie 
two  micrometers.  Thus,  for  example,  if 
the  stage  micrometer  is  in  1-lOOOths  and 
the  eye-piece  micrometer  in  l-200ths  of  an 
inch,  five  times  the  number  of  eye-piece 
dinsions  corresponding  to  one  division  of 
the  stage  micrometer  will  be  the  magnify- 
"*g  power  of  the  objective  at  the  cover 
correction  employed,  for  the  distance 
selected.  We  may  then  apply  the  following 
simple  rule,  derived  from  the  formula  of 
^-  Cross, 

Multiply  the  distance  between  the  two 
wiicrometers  in  inches  and  decimals,  by  the 
'^gnifying  power,  and  divide  by  the  square 
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as  the  ouly  tiuknown  quantity  and  is  easily* 
computed.  I  have  earned  out  the  values  of 
tn  to  two  decimal  places  only;  but  in  prac- 
tice the  nearest  whole  number  will  be  found 
suAicientlv  accurate. 

yote. — Since  writing  the  foregoing  article, 
I  liave  read  with  pleasure  a  paper  on  the 
same  subject  by  Dr.  R.  H.  Ward,  ("Re- 
marks on  uniformity  of  nomenclature  in  re- 
gard  to  microscopical  objectives  and  ocu- 
lara,"  American  Naturalist^  March,  1872,  p. 
136).  This  paper  contains  much  Valuable 
matter,  and  should  be  read  by  all  who  are 
interested  in  tliis  subject.  I  learn  from  it 
for  the  first  time  that  the  method  of  deter- 
mining the  magnifying  power  of  objectives 
by  removing  the  field  glass  of  the  eye-piece 
and  using  eye-piece  and  stage  micrometer 
as  described  above,  has  already  l)een  used 
by  Dr.  J.  J.  Higgins.  of  New  York  (American 
Naturalist,  December,  1870,  p.  628),  to 
whom  I  hasten  to  give  the  credit  due. 

I  am  very  glad  to  find  Dr.  Ward  indicates 

the  feasibility  of  the  substitution  of  mag- 

'  nifying  powers  at  a  fixed  distance  as  names 


minimum;  t]iat  the  maker  should  state  not 
merely  one  limit,  but  both. 

Dr.  Ward's  paper  also  contains  some  in- 
teresting suggestions  on  the  subject  of  the 
nomenclature  of  eye-pieces,  a  matter  which 
will,  however,  I  think,  particularly  in  tlie 
case  of  the  ordinary  eye-piece,  require 
further  discussion.  I  agree  fully  with  Dr. 
Ward  that  eye-pieces  should  be  named  hv 
their  magnifying  power:  but  the  question  at 
once  arises,  bow  shall  this  be  aocuratelT 
measured?  To  this  subject  I  may  recnr 
at  some  future  time. — From  The  Amencfm 
Journal  of  Science  and  Arts,  for  June,  1872. 

A  Convenient  Slide  Lifter. 

BT    J.  T.    BBOWNELIi. 

FOR  economy  of  space  and  readinefis  of 
examination,  as  well  as  to  gnard 
against  the  evil  of  the  settling  of  objects  to 
one  side,  slides  should  be  kept  lying  flat 
in  trays. 

To  facilitate  the  lifting  of  the  slides  ont 
of  the  pockets  of  the  tray,  several  ingenious 
plans  have  been  adopted.      One  is,  to  have 
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for  objectives  instead  of  alleged  equivalent 
focal  lengths.  I  must,  however,  difier  from 
him  when  he  recommends  that  the  distance 
should  be  measured  from  some  part  of  the 
objective  to  the  screen,  instead  of  from 
the  micrometer  to  the  screen;  for  however 
desirable  this  may  be  made  to  appear,  it  is 
not  feasible.  Nor  can  I  agree  with  him  in 
regarding  ten  inches  distance  as  having 
anything  special  to  recommend  it.  To  the 
question  he  asks  at  the  conclusion  of  his 
paper,  **  at  what  point  of  the  screw  collar 
adjustment  shall  the  objective  be  placed  for 
rating  its  angular  aperture  and  amplifying 
power?"  I  reply  without  hesitation  that  for 
each  purpose  accuracy  demands  that  the 
maximum  should  be  given  as  well  as  the 


the  bottom  of  the  pocket  bevel-sunk  at  one 
end,  so  that  by  pressing  upon  the  end  of 
the  slide,  it  may  be  tilted  and  drawn  for- 
ward and  out.  But  this  requires  that  the 
tray  bottoms  be  of  wood,  or  other  matenaL 
thick  enough  for  the  purpose.  These 
thick-bottomed  trays  have  given  way  to 
the  lighter  and  more  elegant  paper  bottoms. 
With  these  the  plan  is  to  have  a  gouge-bevel 
in  the  front  end  of  each  pocket  for  the 
ready  use  of  the  finger  tips  in  reaching  the 
end  of  the  slide. 

But  this  arrangement  has  its  disadTun- 
tages,  in  that  with  the  greatest  care  the 
lal)els  are  liable  to  become  soOed  and 
mutilated ;  and  in  the  caae  of  thumer 
slides  one  has  to  make  use  of  some  slender 
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implement,  as  a  pencil  point  or  a  tooth- 
pick. 

The  device  which  I  have  hit  upon  obvi- 
ates all  these  difficulties,  and  is,  at  the  same 
time,  simple  and  inexpensive.  It  has  met 
with  the  unqualified  commendation  of  all 
who  have  seen  it.  The  accompanying  en- 
giuving  will  set  it  forth  at  a  glance. 

The  circular  pieces,  a,  a,  are  punched 
out  of  thick  card  board  (I  make  use  of  cast- 
off  paper  boxes  which  any  dry-goods  mer- 
chant furnishes  me  for  the  asking).  The 
pieces  are  half  an  inch  in  diameter,  and  ai'e 
placed  3-8ths  of  an  inch  from  the  ends  of  the 
ti-ay  pocket,  being  secured  in  place  by  a  little 
pabte  or  a  small  drop  of  ntucilage.  By 
pressing  down  upon  either  end  of  the  slide 
it  becomes  tilted  so  as  to  be  readily  drawn 
out  of  the  tray. 

In  addition  to  the  superior  advantages  cf 

this  arrangement  over  all  others  which  I 

have  seen,  may  be  mentioned  the  fact  that 

the  slides  may  be  laid  in  the  trays  cover 

(lownirards,  and  thus  transported  without 

<]ang(*r  ot  soiling,  or  othei'i^'ise  injuring, 

tbu  finish  on  the  rings,  in  case  the  package 

rtliould  be  turned  bottom  upward. 
J.yon^,  N.  Y..  Feb.  '2,  1881. 


•  •  • 


Microflcopical  Examination  of  Vaccine 

Virus. 

In  the  "  Proceedings  of  the  Medical  Society 
of  th«' County  of  Kiufirs,"  is  an  interesting  re- 
volt by  the  Committiv}  on  Hygiene,  on  the 
"  <*auM,'H  of  alleged  futile  and  bad  n^ults  fol- 
iowin^"  vaccination."  Dr.  N.  B.  8izer,  of  the 
(.Munniittee,  gives  the  following  results  from  the 
nik'roscopical  examination  of  vaccine  vii'us; 
o:j  s-jxK-iracns  were exnminedj  viz: 
2()  Fi-esh  Lymph. 

1  C3oue. 

15  Ivory  slips,  chargtMl  by  Dr.  S. 
20  Ivory  slips,  commercial  cbarginff. 

2  CiUf^ts. 

In  twenty  specimens  of  fresh  lymph,  only 
tln»M»  contained  the  shining  microctx'ci  (so- 
«*alhHl  vaccine  corpuscle).  In  eleven  out  of  the 
tw<  "ty,  (h»spite  care,  rtxl  blood  corpuscles  were 
ii^^^H^ifil,  absent  only  when  the  sjwntaneously 
Lxuding  lymph  alone  was  used.  Any  attempt 
to  incro.use  the  yield  by  pressure  or  manipula- 
tion b<'inff  followed  by  slight  hemorrhage,  p^r- ; 
hnyw  .-tiicroscopie  only.  Of  the  fifteen  slips 
charged  bj'  Dr.  Sizer,  Nos.  1  to  5,  inclusivr, 


charged  with  freely  exuding  lymph,  contained 
no  red  blood  cells.  Nos.  6  to  15,  where  slight 
pressure  was  ustxl,  aU  showed  red  blood  cells. 
Twenty  slips,  from  various  sources,  showed 
eight  with  red  blood  cells ;  one,  a  humanized  slip, 
contained  blood  enough  to  show  a  pink  color. 

The  cone  was  composed  largely  of  debris. 
The  following  conclusions  were  reached : 

1.  The  pivs«3nce  of  blood  in  vaccine  virus  is 
eafeily  detected  by  the  microscope. 

2.  Blood  is  a  frequent  contamination  of  com- 
mercial lymph  in  a  dried  state. 

3.  Its  presence  is  probably  due  to  an  effort  at 
obtaining  as  large  a  portion  of  lymph  as  pos- 
sible. 

4.  Its  presence  is  highly  dangerous  in  hu- 
manized lymph,  but  probably  of  no  account  in 
that  from  the  calf. 

5.  The  "  so-called  vaccine  corpuscle  "  has  not 
been  found  in  quantity  or  at  times  sufficient  to 
render  it  undoubtedly  a  specific  appearance  due 
to  vaccine.  It  appeai-s  to  be  merely  a  micro- 
coccus. 

6.  Vaccine  cones  as  now  offered  in  the  market 
are  undesirable  forms  of  transmitting  lymph. 

Crusts  which  were  examined  consist  largely 
of  necrosed  tissue.  Probably  onlj'  the  thin, 
transparent  top  layer,  is  usable. 


•  •  • 


A     Permanent    Mount    of    Equisetum 

•  Spores. 

I  have  betm  so  pleastmtly  impressed  by  a 
mount  of  the  spores  of  Equisetum  arvense,  our 
(X)mmon  mares- tail,  or  scouring  rush,  that  I 
think  it  must  l>e  told  to  the  readers  of  this 
journal.  It  was  made  a  year  ago  by  Hon.  E. 
A.  Apgar,  State  Sui)erintendent  of  New  Jersey. 
This  g(»ntlenaan  produces  very  beautiful,  and 
skilful  mounts,  and  he  has  hit  upon  a  plan  of  a 
slide,  which,  although  a  year  old,  still  shows 
the  striking  saltatorial  phenomena  of  the  elas- 
tic filaments  of  the  equisetum  si)ores.  He 
makes  a  cell  of  a  brass  ring,  and  gum  copal. 
On  two  opposite  sides  of  th*'  ring  he. files  a 
small  nick,  or  notch,  so  that  whon  tlie  mount 
is  completed,  then*  is  a  small  hole  on  each  side 
of  the  cell.  Now  put  the  slide  in  f(K^us,  let  the 
spK'tator  adjust  his  eye  to  the  tul)«\  and  let 
some  one  give  a  faint  puff  of  breath  against 
on(»  of  the  holes,  and  the  si>ores  will  throw  out 
their  four  clubbed  feet,  and  go  off  into  .a  quadru- 
pedal hornpipe  rather  comical  to  b«^hold. 

S.  Lock  WOOD. 
Froohold,  N.  J..  March  30, 1881. 


— Kepeated  applications  to  copper  or  bnips  of 
alternate  washings  of  dilute  acetic  acid  and  (ex- 
posure to  tlie  funics  of  ammonia  will  give  a 
vcu-y  antiqutMooking  green  bronze. 
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THE  AMERICAN  I  Dr.  Woodward's  Paper  on  ObjecUves. 

T  ^         r     H/f  ■  CINGE   tlie  publication  of  ProL  J.  £. 

J  ournal  oi    Microscopy,  o  smith's  book,  ••  Hot^  to  see  win.  tb 

AND  Microscope/*    in    which  Dr.  Woodward's 

POPULAR    SCIENCE.  paper    is    epitomized,    aad    his  fonnula 

adopted,  '^e  have  had  several  reqneststo 

Tbbmb— $1.00  per  year.  publish  the  entire  article  as  it  is  not  acces- 

ADVKRTI8BMENTS-30  cents  per  line.  gji^i^  ^  ^  1  number    of   our  mdenL 

All  CJoMMUNicATiONS  should  be  addressed  to  t^      xtt     j         i        j     i  n  •  i  *  ti 

THE  AMERICAN  JOURNAL  OF  MICROBCOPY.  ^^'    ^  oodward  and  the  publisher  of  m 
P.  0.  Box  3862.  u  Dey  Street.  New  York.      Anverican  Joui^ntd  (f  Sdenoe  and  Art  h&viog 

„ ,         ;        .      ,.  ,  most  liberally  given  us  full  permission  to  do 

The  following  gentlemen  have  kindly  consented  ,  .         .^  ,  ,        .     ^i 

to  act  as  ogent8f(>r  this  Journal,  and  are  author-  BO,  we  have  given  it  to  our  readei-s  in  tliis 

Ized  to  receive  subscription  8  and  ad  vert  iHements:    ;oft„p  o„/i  \\^{\\  r^nav  a  tnruif  <H>.rAfn1  Rtmk 
Chas.  Stodder.  131  Devonshire  Street,  Boston.         issue,  anci  ii  wiu  repay  a  most  caretui  sinaj. 

^tt^tJ^"^"^  *  ^v Kl* ^^^^t'yi^  St'.^^^iS:'  ^*-  In  this  paper,  Dr.  Woodward  alludes  to 

W.H.  Walmslet.jwi  Chestnut  StM  Phi  la..  Pa,  ^            ,             .  ,                 ,      ^      „,     ,     ^t- 

Fred.  Wagner,  41  West  Fifth  St..  Cincinnati,  Ohio,  two  other  articles — one  bv  Dr.  ward,  Edi- 

Wm.  M.  Rebasz,  Ro<'hoster,  N.  Y.  j.^      *  ai     -r*       ^         a     •Vr-             ..    •    *i . 

R.  N.  Reynolds.  D.  &  M.  Junction.  Detroit,  Mich,  tor  of  the  Dei»rtment  of  Microscopv  m  the 

Geo.  E.  Fell.  317  Main  St.,  Buffalo,  N.  Y.  |   Anu>riivm    Kntwnlijd   VLni\  tliA  nthor  l»r  Prdf 

p.  W.  McAllister,  217  W.  Baltimore  St..  Baltl-  ^^»^'«^*  jy raw  aim,  ana  tue  oiner  dt  itol 
more.  Md.  '  C.  R.  Cross  of  the  Technological  Institute 

X       _-     -  «r.^  oi  Boston.     Both  these  articles  are  of  great 

Aiffiporufns  ifOCt00« 

~  .        ^        1  TT  1        T  1*1.     u       1  value,  and  as  we  have  permission  to  pni>- 

We  can  no  longer  supply  Volume  I  either  bound  ,.  ,      ,  .     .  .  . 

or  in  sheets.    W  e  have  on  hand  a  few  copies  of  lish  them,  it  is    our    intention  to    do  wi. 

Vols.  II,  III.  and  IV.  with  full  margins  and  hand-   -r^     tit     ^  i  •     ia  •      i.*       *•  i 

somely'bound  in  cloth,  with  gilt  title,  price  $i.60  Dr.  Ward  has  promised  to  revise  his  article 

®  Those  who  wish  to  have  their  numbers  bound.  »"<^  ^®  ^<>P®  ^  ^  ^^^®  ^^  '^^^^^^^^  Professcr 
can  do  so  for  36  cents  per  volume.  Mailing  15  Cross  to  snatch,  from  his  other  pressing 
cents  additional.  ,     .  ««....         .  ,<■,.., 

Foreign    SuBscRiBERs.-^ubscribers   in  Great  duties,  sufficient  time  to  enable  him  to  do 
Britain  and  the  Continent  of  Europe  will  be  sup-   .i  ^  „««,^  *«„  „„  «,:*i^  i.,-„  ««4.:^i« 
plied  at  the  rate  of  $1.20.  or  5  shillings  sterling  per  the  same  for  us  with  his  article, 
year,  postage  paid.  •  %  • 

Remittances  may  be  made  either  by  P.  O.  Order,  f*^^A«  ^^  ca.^-^-^- 

oheck  on  a  London  Bank,  or  In  British  postage  rOStage  Stamps. 

Y^E  again  call  the  attention  of  our  sub- 

Ths  Journal  ai  an  Advertitiiig  Kedivnu        '   ^  ^      scril)ers  to  the  fact,  that  while  ve 

An  advertiser  whose  letter  can  be  examined  at  take  postage  stamps  of  small  denominations 
our  office  writes  us  as  follows:  *'I  have  received  „*  *„ii  „«i„-.  4.i,«««  y>f  i»;«k^- ^«.^rx«»;«ofi'rtno 
several  letters  of  innuiry.  and  it  will  plea.se  you  to  at  full  value,  those  of  higher  denominations 

know  that  though  I  have  hml  advertisements  in  a^g  of  no  use  whatever  to  us.  We  CftDDOt 
other  journals  also,  eii'ery  letter  of  inquiry  refers 

to  the  American  Journal  of  MicRoscopy.    This  sell  them,  excjept  at  a  very  grreat  loss,  ana 

certainly  demonstrates  the  value  of  the  journal  tis  .,  *     i»  '111.1  xi         r - 

an  advertising  medium."  the  post  office  will  not  exchange  them  for 

Another  very  extensive  advertiser  says:  "We  amallm- rlonnminii.Hnn«  Tlipr*>fnrp  nleasA 
have  advertised  in  several  other  journals,  but  have  s^iallei  denominations.      ineretore,  please 

obtained  more  results  from  yours  than  from  all   Jq  not  send  them. 

the  others  put  together."  *  %  m  % 


How  to  Use  the  Microscope.  ^tt¥   ^tUfk   %Mi^ 

WE  are  happy  to  be  able  to  announce  Ponds  and  Bitches:  Bv  M.  C.  Cooke.  M.A.. 

that  this   work  is  now  ready  for  de-  ^^f  *.  ^*'!^  ^^'^'   London. 

.                                          n      u  Anything  from  the  pen  of  Dr.  Cooke  is  sup*  to 

livery,  and  copies  have  been  sent  to  all  who  be  Interesting,  and  the  present  volume  will  d.^ 

have  favored  us  with  their  orders.  disappoint  those  who  purchase  it.   It  is  writt'»n 

The  book  is    considerably   increased  in  In  a  pleasant  popular  style,  Islllbenillyillnstrar^l. 

...                   X    j'i.«        •          •  i.   1  and  is  one  of  those  few  books  that  combine  sci^n- 

size  and  the  pi-esent  edition  is  printed  on  ^iflc  accuracy  with  simplicity  and  freshness  of 

somewhat  larger  and  finer  paper,  so  that  it  statement.   Desmids.  Diatoms.  Hydras.  Rotifen«. 

forms   a    rather    handsome  volume.      The  Common  Water  Plants,  Leeches,  Worms.  Wat'^r- 

.•11  .       At        «     ^  ^    K  f  rrc   Spiders,   Mites,  Water  Bears,  Water  Flea*  and 

pnce  stiU  remains  the  i.ame  as  befo"e-75   ,'^„^j,„  La^^  ,„^  ,^^  subjecteof  the»e«r.l 

cents.  !  chapters. 
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(S)ttKmpmAmte» 


The  Editor  of  the  American  JouBNAii  of  Micbo- 
8COPT  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 


What 


Want. 


EJd,  Am.  Jour,  Microacopy^-l  read  with  no 
little  interest  in  your  excellent  journal  of  Janu- 
ai-y,  the  very  interesting  and  clever  letter  of 
"  Grey  Beard,"  and  although  not  yet  a  "  Grey 
Beard,"  in  fact  have  no  beai*d  at  all,  I  am  un- 
fortunately a  Bald  Head.  His  views  and  mine 
exactly  coincide.  "A  ^oodcilitor  is  an  educa- 
tor;" and  I  write  to  strenfiTthen  his  solicitation 
that  you  talk  yourself  of  the  many  lUtU  things 
in  microscopy,  especially  as  to  manipulu- 
tion  for  beginners,  such  as  most  writers  think 
U)0  insignifioent  to  speak  about  Mounting, 
staining,  preparing  different  classes  of  objwts 
for  moimting,  explaining  the  different  re- 
lations and  co-rehitions  of  objectives  and  eye- 
pieces, and  givuig  simple  mles  for  telling  the 
diameters,  etc.,  etc.  In  doing  this,  you  will  not 
only  be  obliging  a  great  many  of  your  amateur 
readers,  increasing  the  interest  in  microscopy, 
but  you  will  find  that  it  will  beai*  fruit  that  in 
years  to  come  will  repay  you. 

I  had  seen  so  many  of  the  beautiful  slides  of 
Dr.  Carl  Seller,  had  formed  such  a  high  estimate 
of  his  labors  and  work,  that  in  purchasing  his 
lx>ok,  I  fully  anticipated  that  all  my  troubles 
were  at  an  end.  But,  to  work,  according  to  him, 
presupposes  a  laboratory  and  work  on  the 
wholesale  scale,  which  is  anything  but  what  a 
beginner  wants.  And  th«»n  again  he  has  written 
hi^  formuhe  in  the  Metric  System,  and  thereby 
made  a  grave  mistake,  as  his  gotxl  sense  ought 
to  have  told  him  that  the  Metric  System  is  not 
popular  with  that  class  cf  workers  for  whom 
his  monograph  was  designed,  and  never  will  be. 

So,  Dtiar  Mr.  Editor,  ch'vote  a  page  or  two  of 
yom-  journal  to  the  "  many  little  things,"  and  I 
am  sure  you  will  receive  the  grateful  thanks  of 
many  more  besides  Grey  Beard  and 

Bald  Head. 

Roanoke  Bottoms.  North  Carolina. 


Hints  for  the  Editor. 

Ed.  Am.  Jour.  Mxcroscopy—" GvKy  Beard" 
and  myself  do  not  disagree.  I.am  as  anxious  as 
he  to  read  the  "  transactions,"  etc.,  but,  give  us 
the  tranaactions,  not  other  matters.  The  reports 
of  societies  are  eagerly  devoured  by  us  all.  We 
rise  from  such  a  repast  hungry. 

You  say,  however,  that "  it  is  not  the  object 
of  a  Journal  to  teach  the  elements  of  art  or 


science."  I  never  made  any  such  pix>position» 
Neither  have  you  adhered,  to  your  own  mle.  It 
is  your  duty,  as  Gray  Beard  says,  to  teach  the 
"  little  things,"  and  "manipulation  for  begin- 
ners." As  he  says  "  a  good  editor  is  an  educa- 
tor.*' That  is  my  position.  You  need  not  teach 
the  "elements,"  unless  you  choose,  but  you 
must  teach  the  practical  application  of  them,  or 
nothing.  Let  me  instance  a  case  where  a  few 
words  from  you  would  count.  On  page  21  of  tho 
JouBNAii,  1881,  we  read : "  After  evisceration  by 
bleaching  solutions,  plant  sections  are  unfit  for 
study."  In  the  Joubnaij,  1879,  p.  157,  MeiTiman 
says,  **  In  no  other  way  can  the  wonderful  pro- 
cess of  plant  growth  be  made  manifest."  Now 
add  a  few  ink  drops  from  yoiu:  own  horn.  Tho 
"  three  men  of  Gotham,"*  in  the  Joqbnaij,  1881, 
p.  22,  say,  **  Put  mai-ine  aigas  in  Goadby's  so- 
lution," while  Beale  in  his  5th  edition  of  "How 
to  Work,"  etc.,  at  page  68,  says  the  solution 
"  has  fallen  out  of  use  as  a  preservative  fluid  for 
microscopic  specimens."  Davies,  p.  126  of  2nd 
edition,  says  it  is  used  for  animal  sections; 
Beale  says  not.  Davies  also  recommends 
Deane's  compoimd  for  algaa.  I  think  you  can 
reconcile  these  matters,  which  sometimes  ap- 
pear strange  to  the  beginner.  We  do  not  com- 
plain—we  merely  suggest  for  the  future,  which 
we  appreclat<?,  and  thank  you  for  the  past. 

Eugene  et  als. 

Another   Orowing  Slide. 

Ed.  Am.  Jour.  Microscopy— In  your  journal, 
and  elsewhere,  descriptions  of  simple  growing 
slides  have  appeared  recently.  I  have  made 
and  tried  them  all,  or  at  least  all  that  have  been 
noticed,  and  I  have  to  saj'  that  all  are  useful,  and. 
In  groat  pari,  what  they  are  held  to  be.  I  pre- 
pare, however,  for  my  own  use,  a  slide  that 
may  be  considered  a  combination  of  good  points 
suggested  by  those  referred  to  above.  I  de- 
scribe it  as  follows :  Make  a  hole  from  i  inch  to 
k  Inch  in  diameter,  in  the  centre  of  a  3  inch  by 
1  inch  glass  slip,  using  slips  of  thickness  to  se- 
cure desired  depth  of  cell ;  cement  with  marine 
glue  a  cover  glass  over  the  orifice— the  cell  is 
made.  To  use  it,  fill  with  water  and  object, 
cover  with  thin  glass  considerably  wider  than 
cell,  or  use  uncovered;  then  place  the  slide  with 
uncemented  cover  next  to  a  plain  glass  slip,  the 
two  slips  separattni,  however,  by  a  piece  of 
blotting  paper  of  the  same  size,  ha^'lng  a  hole  in 
Its  centre  larger  than  the  covering  glass,  and 
having  also  a  touj^uo  projecting  from  the  mid- 
dle of  one  edge ;  bind  tho  slides  together  with 
rubber  bands,  and  place  over  a  dish  of  water, 

♦Our  correspondent  undoubtedly  means  the 
"  City  of  Brotherly  Love,"  instead  of  Gotham.— 
£d.  Am.  J.  Mic. 


J 
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-with  the  tongue  of  the  bibulous  paper  dipping  by  a  Tery  ingenious  and  efficient  system  of  btU  tnd 
into  it.  Bockei  Jointa^diminiflhing  in  siae  from  tlie  ilaDd 

The  water  in  the  cell  can  not  dry  up  so  long  i  to  the  leni  mounting  ;  and  bo  oonatraoted  irith 
as  that  in  the  dish  lasts.  It  Is  desirable  to  have '  self-adjaiting  ipriog  rings  that  the  iUominstor  ii 
some  evaporation  from  the  coii  supplied  by  held  in  any  desired  position,  and  also  admits  of 
fresh  wat^T,  put  a*  thread  reaching  the  blotting '  every  motion  in  any  dtreotion  by  erne  simple  more- 
paper  under  the  cover,  and  cut  away  the  paper  ment  of  the  hand. 

on  one  aide  of  the  ceU,  The  cell-slide  is  remove<l  i  The  connections  between  each  ball  and  soolcet  i« 
for  examination,  or  examined  without  separa-  such  that  the  arm  may  be  disconnected  at  inch 
tion ;  it  may  h<' examined  either  sidoup;  so,  also, '  point  as  best  suits  the  work  in  hand, 
when  plaotMi  upon  the  dish,  either  side  may  rc^^t  I  The  lenses  are  soconstnicted  as  to  give  a  pencil  of 
uppermost,  so  as  to  get  the  desired  object  near '  practically  achromatio  light  of  great  brUIiancj, 
either  cover.  I  while  the  form  of  mounting  and  general  snioge- 

Concave  slides  may  bo  treated  in  the  same ;  ment  of  the  optical  portions  renders  it  availAbU 


way,  or,  indeed,  plain  ones.    When  not  a  larf^o 
quantity  of  fresh  water  must  bo  supplied,  tills 
arrangement  satisfies  my  need  of  a  growing- 
slide.  D.  S.  Kellicott. 
Buffalo,  N.  Y.,  March  19.  I88I. 


with  comparatively  high  powers ;  and  Its  use  ii  at- 
tended with  far  less  inconvenience  than  the  oldfom 
of  bulls-eye  illuminators. 

After  a  general  disonssiou  and  trial  of  vadosi 
methods,  Mr.  liason  exhibited    a  new  fonn  of 

•-♦■^ '  mounting   forceps,    which    he    had  devised  for 

Besolution  With  Moderate  Angles.  handling  discs  or  squares  of  thin  cover-glass.  The 
Ed.  Am.  Jour.  Microscopy— Tho  following  extreme  simplicity  of  construction,  with  trifling 
eommuniciition,  ifof£iufficientintori«t,  you  luuy  ,coBt,  and  the  complete  utility  of  the  little  initni- 
publish.  Last  Saturday  ovoniu^,  with  a  l-6tii  |  ment,  made  up  of  two  or  three  bits  of  wood  and 
of  120^  angulai*  apertuiv,  of  Guudlac^h's  make,  four  or  five  ordinary  dressing  pUis  renders  it  qniu 
I   sueceeilod   in    rt^solviug   the    18th  band   of  interesting. 

Robert's  Test  plate,  with  light  of  a  kerosene      Apieceof  wood  about  the  size  of  an  ordiuary  lead 

lamp,  Uhing  tlio  mirror  only  for  eoudcusing  tlio  pencil,  is,  with  a  saw,  split  about  one  half  its  loDgtt 

light.  (or  it  may  be  split  with  a  knife  if  the  precaationi^ 

I  do   not    reiuember  over  having    scM>n   an   taken  to  prevent  the  split  extending  too  (ar,bT 

account  of  a"dry"l-(>th  of  so  biuall  angular  winding  the  central  portion  with  thread);  into  the 

aperture  equaliug  the  above.    I  us(h1  a  power '  end  of  each  side  of  the  spUt,  are  forced  twopins-ti 

of  775  diauiet4>i  s.  I  the  outer  or  widest  points.  The  heads  of  these pici 

The  above  was  in  the  prof^enee  of  two  of.  my  '  are  then  cut  off  at  a  point  about  five-eighths  of  an 

friends,  who  <'aii  testify  that  th«>  IKth  band  was  inch  below  tbe  wood,  taking  a  little  care  that  tb£j 

unmintakably  resolved.  C.  M.  l^UMMEit.       are  all  of  equal  length,  in  order  to  bear  eveolj, 

Haverhill,  ^lass..  Mnreh  lUh,  ikhi.  |  when  held  upon  a  flat  surface. 

•-•-^ I     The  two  arms  or  sides  of  the  pliers  are  thtu 

TRANSACTIONS    OF  SOCIETIES.     ,  forced  apart  by  a  small  cork  or  wedge  hisertediu 

NoTF..— It  will  .tfTitrd  its  ure:it  pleasure  u>  pubiiNh  notes  of  the  spUt  uoar  its  termination  at  the  upper  or  handlb 

the  rransactions  of  ;,ny  of  uur  M  icros.  u},i.:al  Sociciio.     Jii.    portion.    By  advauclug  or  Withdrawing  this  wedge, 

Iinnted   -^luice   .it    mir   comnianci    pie.Iudcs   the  in.>erti<'ii  <>f    l.  .       ,".  .,  ^^  -7/ 

lengthened  .icct.iint".  of  mere  biisiiics.H  details.    We  wish  ii   tno  spaco  or  opemug  between  the  pius—whicb  fofC 

also  to  he  di.^tincily   understood    th.u  those  rtpnrts  are  inih      the  claspiug  pOrtiOU — ^18  made    to  BUlt    thedismetcr 
lished  :iN  received  from  the  Sc«^rttarifs  of  the  thrrcront  So»  ic        .xi  lixa»--»_»  ^  i-i- 

ties  and  the  Jounial  is  not  to  he  held  in  any  wi-sc  xcsponsiLlc    °'  *°®  ^^®^  ^^  ObjOCt  tO  be  picked  up.    C««  shool*: 
for  any  statements  contained  therein.  |  bo  tsken  that   the   ends  of    the   CUt   piUS  MC  ir*il 

American  M it  rcMcopical  Society  of  the  City  squared,  as  the  angle  left  by  the  cutting  nippe« 
of  New  York,— A  meeting  of  this  Society  was  held  would  prevent  ft  good  bearing  upon  the  edge  of  Ha 
onFeb.  23rd,  1881,  President  Dr.  John  B.  Ilich,  in  cover  glass.  The  ease  and  certainty  with  whic.*' 
the  chair.  After  reading  of  minutes  of  last  meeting,  tbtu  glass  may  thus  be  handled,  and  placed  in  tl:<. 
communications,  and  announcement  of  douations,  exact  position  desired,  was  highly  commended, 
by  the  Secretary,  Dr.  Rich  exhibited  his  recently  i  After  remarks  by  several  members  upon  tk 
constructed  Illuminator  for  opaque  objects.  mounting  of  objects  the  society  adjourned. 

The  apparatus  consists  of  two  lenses,  one  a  menie-  0.  G.  Mason,  Secretsir. 

cus,  having  about  one  and  a  half  inch  aperture,  and  

the  other  a  plano-convex  of  five-eighths  inch  apcr- ,     CaitandAlgaa  Mlcniflcoplcal  Soclcty—TUe 
^<ire.  I  regular  monthly  meeting  was  held  in  Jaoaixy.  i 

The  two  lenses  are  mounted  in  opposite  ends  of  paper  was  read  by  Mzjor  C.  A.  Bichardson,  on  tbe 
a  conical  tube  of  brass  about  two  inches  in  length, '  subject  of  *'Fermeu:ation."  The  paper  first  le- 
which  is  attached  to  an  upright  stand,  similar  to  yiewed  the  history  of  the  subject,  giving  a  biw^ 
that  used  with  the  ordinary  bulls-eyo  condenser—   slictch  of  the  earlic  st  experiments  and  theories. 
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The  proMM  of  alooholio  fennentatioiii  was  known 
and  ttadied  by  the  ancients,  as  we  find  frequent 
referenees  to  it  in  the  literatnre  of  Greece  and 
Borne,  as  well  as  in  the  scriptnres  of  the  Old  Testa- 
ment. 

In  1882  Becher  stated  that  saooharine  liquids  are 
alone  capable  of  entering  into  alooholio  fermenta- 
tion, and  that  the  alcohol  was  the  direct  result  of 
this  process. 

About  the  year  1700,  Stahl,  a  German  chemist, 
announced  that  yinous  fermentation  and  putrefac- 
tion were  phenomena  of  the  some  order,  and  were 
each  brought  about  by  a  change  in  the  molecules 
of  the  liquid. 

The  chemical  theory  of  Lieblg,  which  was  de- 
Telopedin  1840,  wm  next  alluded  to  and  explained. 
This  made  yeast  to  consist  of  organized  gluten  in  a 
state  of  putrefaction,  which,  by  its  presence  in  a 
fermenting  fluid,  caused  by  chemical  affinity  a 
splitting  up  of  IBS  constituent  parts. 

The  derelopment  of  the  present  germ  theory  of 
fermentation  was  due  to  the  experiments  of 
Schwann,  in  1888,  and  subsequently  to  those  of 
Pasteur  and  Tyndall.  The  theory  is,  briefly,  that 
all  fermentation  and  putrefaction  is  due  to  the  pres- 
ence in  the  fluid  of  yery  minute  round  or  ovoid  cells 
which,  under  proper  conditions  of  temperature, 
multiply  with  great  rapidity,  and  by  their  multi- 
pHoation  and  growth,  take  away  firom  the  fluid  in 
which  they  are  certain  elements  and  form  others ; 
as,  for  instance,  when  sugar,  in  solution,  is  changed 
into  alcohol  and  carbonic  acid  gas.  In  other  words, 
tiiese  minute  organisms,  which  require  a  high  power 
of  the  microscope  to  be  made  visible,  are  really  little 
plants  of  a  single  cell.  These  organisms  are  called 
ferments,  and  there  is  a  different  ferment  for  each 
variety  of  fermentation. 

These  ferments  are  divided  into  two  general 
classes,  soluble  and  insoluble.  The  soluble  are 
Httle  understood  at  present,  but  among  them  may 
be  classed  the  peculiar  ferment  balled  diastase, 
which  exists  in  the  seeds  of  all  plants,  and  which 
has  the  power  of  changing  starch  to  sugar,  when 
the  seed  germinates  so  that  the  young  plant  ean 
feed  upon  the  soluble  sugar.  Several  substances 
in  the  digestive  fluids  of  animals  belong  also  to  this 
class,  as  the  Ptyalin  of  the  saliva,  and  the  Pepoine 
and  Pancreatine  of  the  gastric  and  pancreatic 
juice. 

A  good  illustration  of  the  other  class  of  ferments 
18  seen  in  the  brewer's  yeast.  This  was  shown 
under  the  microscope  in  different  conditions.  The 
most  interesting  specimen  showed  the  round  cells 
of  the  yeast  plant  in  an  active  state  of  growth,  and 
by  looking  for  a  few  minutes  one  could  watc^  the 
process  of  budding,  when  a  little  cell  protruded 
from  the  side  of  the  parent  celL  Two  kinds  of 
brewer's  yeast  were  shown,  the  one  called  sedimen- 
tary, because  it  flails  to  the  bottom  of  the  beer  vat 
and  there  does  its  work,  and  so  forms  the  lager 


beer.   Another  called  snrlkoe  yeast,  which  works 
at  the  top  and  forms  ordinary  beer. 

The  ferment  of  bread  or  bread  yeast  was  also 
shown  and  described.  Xiikewise  the  peculiar  fer- 
ment of  wine,  which  is  found  clinging  to  the  stems 
of  grapes  and  other  fruits,  all  prepared  to  set  up 
fermentation  when  the  fruit  is  bruised. 

The  structure  of  the  yeast  plant  and  its  compo- 
sition was  minutely  described,  and  the  manner  of 
reproduction. 

In  reference  to  the  activity  and  numbers  of  these 
cells  at  work,  it  has  been  estimated  that  to  change 
1  gram  (15*4  grains)  of  sugar  into  alcohol  and 
carbonic  acid  requires  some  four  hundred  billion 
cells. 

The  ferments  which  cause  putrefaction  are  dif- 
ferent, being  much  smaller,  and  the  product  of 
their  decomposition  is  largely  ammonia  and  other 
gases.    These  are  called  bacteria  and  vibriones. 

Vinegar  is  formed  from  alcohol  by  the  action  of  a 
ferment  called  mycodermaceti,  which  is  the  mother 
of  vinegar. 

The  paper  dosed  with  some  reflections  of  a 
physiological  nature,  which  summed  up  the  whole 
subject  in  a  masterly  way,  but  it  would  be  impos- 
sible to  reproduce  them  here. 

This  sketch  of  the  proceedings  of  the  society  for 
one  evening  needs  no  apology  for  its  presentation 
to  the  public,  and  the  object  in  view  in  so  presenting 
it  will  be  attained,  if  others  still  outside  of  the 
society  shall  be  induced  to  purchase  a  microscope, 
and  become  participators  in  so  interesting  a  study. 

J.  H.  J. 


Camden  County   Te«el&er*s   Association* — 

At  the  recent  sesssion  of  this  Association  (Saturday, 
March  19th,  1881),  the  members  of  the  Oamden 
Microscopical  Society  attended  and  gave  an  'exhi- 
bition of  interesttng  objects. 

After  the  transaction  of  the  regular  routine  busi- 
ness. County  Superintendent  Brace  introduced  Mr. 
0.  Henry  Kain,  Principal  of  N.  W.  Grammar  School 
of  Philadelphia,  who  delivered  a  lecture  upon  "  The 
Use  of  the  Microscope  in  Teaching,"  which  was 
listened  to  with  marked  attention  throughout.  The 
lecturer  spoke  of  the  importance  of  addressing  the 
mind  through  the  agency  of  the  eye.  Impressions 
thus  produced  are  the  most  durable.  Observation 
must  precede  generalization.  A  child  who  has 
once  beheid  the  circulation  of  the  blood,  is  eager  to 
know  more  about  so  wonderful  a  process.  His  at- 
tention is  secured  and  his  mind  is  then  in  a  state  to 
receive  farther  knowledge.  Do  not  begin  instruc- 
tion in  object  teaching  by  befogging  the  young 
mind  with  classifications.  Obgermlion  should  come 
first,  tben  refleetion  and  dtducHon,  The  aim  of  the 
teacher  should  be:  First,  To  see  that  facts  are 
correctly  observed.  Secondly,  To  see  that  the  child's 
mind  is  so  guided  in  its  reflections  as  to  reach 
correct  condnsioDS. 
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Following  the  observation  of  individaal  facts 
would  oome  the  study  of  resemblances,  and  this 
naturally  leads  to  general. zation  and  classification. 

Miorofloopy  is  cot  an  absolute  science  within  itself. 
The  great  advantage  of  the  microscope  to  the 
teacher  consists  in  the  fact  that  it  wonderfully  en- 
larges the  scope  of  vision,  giving  the  power  to  pry 
deeper  into  the  structure  of  organized  matter,  and 
enabling  us  to  know  as  facts  many  things  which 
otherwise  would  be  mere  matters  of  theory.  In  the 
,  study  of  insects  and  plants  the  microscope  is  an 
absolute  necessity.  The  lecturer  described  the 
curious  breathing  apparatus  of  insects,  and  also 
alluded  to  the  wonderful  adaptation  of  the  various 
organs  of  insects  to  their  particular  uses  and  neces- 
sities. Reference  was  also  made  to  the  necessity  of 
using  the  microscope  in  giving  instruction  in  phy- 
siology, a  study  now  taught  in  most  schools.  It  is 
easy  to  interest  even  young  children  in  the  study  of 
their  own  wonderltil organization,  provided  pains  are 
taken  not  to  render  it  too  entirely  theoretical.  A 
single  view  of  a  structure  is  often  better  than 
pages  of  description. 

In  speaking  of  infusoria,  reference  was  made  to 
some  popular  errors,  one  of  which  is  the  idea  that 
every  drop  of  water  is  teeming  with  animal  life. 
Pure  water  contains  no  animalcules,  but  they  are 
always  found  where  decaying  organic  matter  ex- 
ists, and  their  office  appears  to  be  to  convert  this 
noxious  decaying  matter  into  living  material  by  ap- 
propriating it  to  their  own  sustenacce.  The  im- 
portance of  interesting  children  in  scientific  study 
was  spoken  of,  also  the  &ct  that  a  teacher  who  has 
succeeded  in  thoroughly  interestiug  a  child,  is 
thereby  unconsciously  securing  an  immense  hold 
upon  the  affections,  thus  often  rendering  even  a 
troulesome  pupil  tractable  and  readier  to  receive 
instruction  in  other  things. 

The  careful  study  of  the  works  of  the  Creator  is 
one  of  the  greatest  antidotes  to  atheism,  and  the 
evidences,  everywhere  so  abundant,  of  a  great  over- 
ruling design  in  all  the  works  of  nature,  are  not 
matters  to  be  lightly  regarded  in  the  instruction  of 
youth. 

After  the  lecture,  the  objects  mentioned,  as  well  as 
many  others,  were  exhibited  and  described  by 
Messrs.  Brown,  De  Bonsse,  Fortiner,  Bowdeu  and 
Kain,  of  the  Camden  Microscopical  Society.  Several 
other  members,  who  were  nnable  to  be  present, 
kindly  loaned  their  instruments  for  the  occasion. 
B.  &  J.  Beck,  also  Queen  &  Co.,  opticians,  of  Phila- 
delphia, each  made  an  excellent  display  of  instru 
ments. 


*  •  • 


EXCHANGES. 

Well  mounted  histological  and  pathological 
slides  in  exchange  for  other  flrBt-elass  slides. 
Lewis  M.  Eastman,  M.D.,  349  Lexington  street. 
Baltimore.  Md. 


Prof.  Smithes  Book  on  the  MienMeopQ. 

As  wo  remarked  in  our  notice  of  this  work, 
there  is  in  it  abundant  food  for  the  critics,  bm 
at  the  same  time  it  cannot  be  denied  that  it  i? 
the  only  work  giving  the  modem  ideas  in  regain 
to  the  advantages  and  best  methods  of  using  'J^: 
wide  auglod  objectives.  That  this  is  the  ojMnict 
of  others  as  well  as  ourselves,  is  shown  by  letters 
which  have  been  addressed  to  us  and  to  Pni 
Smith.  One  gentleman  writes  from  Engias.: 
that  he  is  "more  than  satisfied  with  thebc^fc 
notwithstanding  its' obvious  blemishes." 

Dr.  Parsons,  of  Me«idville.  Ohio,  writing  to  i^ 
author,  says: 

Deae  Pbofessob— I  have  examined  your  iron 
How  to  See  With  the  Microscope,"  and  do  a  - 
hesitate  to  say  it  is  just  the  work  we  (the  mt^li-^ 
profession)  need ;  I  am  more  than  pleased.  1  aa 
delighted  with  it;  I  have  long  felt  the  nece-vy 
of  just  such  a  work  as  yours. 

Yours,  with  great  respect. 

Edgab  C.  Pabsoks.  H.  D. 

And  the  following  letter  from  Dr.  GeoiRp  I 
Blaekham.  F.R.M.S.,  President  of  the  Duniiri 
Microscopical  Society,  requires  no  commcm  a 
our  hands. 

My  Dear  Smith—*  •  •  I  have  no  tun*-  n..» 
to  enter  into  any  extended  critiQue.  but  can  fej 
on  the  whole  that  I  am  delighted  with  it.  Then? .if 
somo  points  about  it  open  to  criticism,  butth-* 
are  chiefly,  if  not  entirely,  due  to  its  having  t^i 
written  in  the  intervals  of  a  busy  profes^^ioas 
life.  *  *  *  *  All  minor  blemishes,  however 
fade  away  in  view  of  the  prime /ac€  that  von  har^ 
given  us  the  only  real,  nraetical  treati8V>  on  ti- 
use  of  the  micioscopo  that  is  not  twenty  ^^jn^ 
behind  the  times;  the  chapters  on  ae\e<iioL  A 
objectives,  and  methods  of  testing  andadjustits 
them,  are  alone  worth  much  more  than  the  viiy 
of  the  book. 

The  thanks  of  the  rising  fireneration  of  mieK- 
seoinsts  are  due  to  you  for  the  only  work  ontt* 
subject  that  I  am  acquainted  with  that  does  a  * 
positively  misle^ML 

I  have  read  the  book  with  ffreat  and  genninf 
pleasure,  and  the  further  study  will  doubtie^^  ^ 
productive  of  no  little  profit.  I  congratulate  71 . 
most  sincerely.  xours  truly^ 

Geo.  £.  BiJLCEHix. 

Dunkirk,  N.  Y.,  March  ai,  1881. 

Extract  from  a  letter  from  W.  H.  Walmsley 
Esq. : 

Deab  Pbop.— *  *  •  *  *  Let  me  at  the  on.«iet  a^a 
erratulate  you  on  the  successful  completion  f 
your  task  and  to   predict  that  your  work  will 
cause  a  breeze  in  the  microscopical  world,  -ui 
as  no  previous  one  on  the  same  subject  has  d -'ii.'. 
I  hav«^  done  with   it  what  I  never  did  bef'T'. 
read  it  almost  through  at  a  sitting  with  ahfet»rt>lij»: 
interest.    I  unhesitatingly  pronounce  it  the  irfk< 
original,  bold,  and  reliable,   at  the  same  tin;' 
practical  and  instructive  work  on  the  sul»j»*«i  it 
treats  of,  that  I  have  ever  read.  Of  course  it  hits  a 
few  of  my  own  pet  notions  hard,  but  for  all  tliaJ 
I  bow  to  its  vigor,  honesty,  and  heartiness.  Md 
regard  its  whole  manner  and  matter  as  a  triumpi 
to   yourself,   and  a  boon  to  those    into  wbo^e 
hands  itiinay  fall.     I  am  no  flatterer,  as  you  wrj 
well  know,  but  I  consider  it  no  more  thao  justir- 
tr)  a  hard  worker  like  youself,  to  contrlbulc  my 
little  meed  of  pniise,  and  to  let  you  see  what  pivtfit 
and  pletisure  your  work  has  already  caused  ffl«: 
the  same  will  occupy  a  place  with  the  mo^t  choke 
volumes  in  my  library. 

Youra  very  truly. 

W.  H.  WlLMSlEI. 
Philadelphia,  March,  x88z. 
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The    Model    Stand. 


BY  HON.  J.  D.  COX. 


HE  progress  made 
within  a  few  years 
in  the  improvo- 
nieut  of  objectives! 
has  been  accom- 
panied by  changes 
in  the  microscope 
stand  adapted  to 
the  demands  made 
by  the  wide  angled 
glasses  and  snb- 
stage  immersion  il> 
Inminators. 
It  seems  a  good  time  to  sum  up  these 
changes  and  to  try  to  determine  what  ones 
of  them  will  be  of  permanent  value,  and 
bbould  form  part  of  the  features  of  the 
('omplete  microscope  stand.  It  may  also 
be  worth  while  to  inquire  whether  ex- 
perience has  not  developed  certain  requi- 
sites of  a  good  stand  in  its  mechanical  ar- 
rangement and  relation  of  parts  which 
ought  to  be  embodied  in  every  instrument 
intended  for  real  scientific  use,  and  to  which 
the  old  models  ought  to  be  made  to  con- 
form. 

1.   The  Arm  and  the  Fine  Acfjiistment. 
The  controveray  between  the  advocates 
of  the  old  Boss  model  and  those  of  the  j 


Jackson  arm,  could  not  be  said  to  be  set- 
tled so  long  as  the  model  with  the  screw 
for  fine  adjustment  placed  on  top  of  the 
tube  was  the  standard  for  the  latter  form. 
The  advantages  of  the  long-lever  fine  ad- 
justment, which  could  be  used  with  the 
rectangular  jointed  arm,  were  so  well 
recognized  that  they  pretty  well  balanced 
the  greater  steadiness  and  simpler  mechani- 
cal arrangement  of  the  Jackson  model. 
The  introduction  of  Zentmayer*s  improve- 
ment by  which  the  fine  adjustment  screw 
was  brought  back  to  its  proper  place  be- 
low the  body  of  the  instrument,  with  the 
long  lever  moving  the  whole  body,  but  not 
interfering  with  the  actual  length  of  tube 
in  the  adjustment,  was  almost  at  once 
recognized  as  a  positive  and  valuable  im- 
provement, bringing  the  working  parts  of 
both  coarse  and  fine  adjustment  into  con- 
venient relation  to  each  other,  and  into  the 
position  most  favorable  to  the  comfort  of 
the  microscopist,  least  fatiguing  to  his 
arms,  and  most  conducive  to  delicate  and 
steady  focussing  in  nice  work.  Since  it 
also  combines  with  these  advantages,  all 
the  superiority  of  the  Jackson  model,  it 
must  be  regarded  as  fixing,  for  some  time 
to  come,  a  most  desirable  feature,  if  not  a 
necessary  requisite,  of  a  first  class  instru- 
ment.  Similar  results  have  been  reached 
by  the  ingenuity  of  several  makers  of  in- 
struments the  essential  characteristic  being 
the  strong  and  simple  arm  with  a  reliable 
and  delicate  fine  adjustment  conveniently 
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located,   and  free  from  tbe  objections   to 

tbe  old  method  of  depending  upon  a  spiral 

spring  to  carry  tiie  weight  of  the  whole 

body. 

2.   Tlie  SUtfje. 

That  the  stage  should  be  as  tliin  as  prac- 
ticable, and  that  it  should  revolve  about  the 
optical  axis  of  the  instrument,  have  been 
for  several  yeara  settled  points  in  construc- 
tion. There  are  still  found  microscopical 
experts  who  discard  the  mechanical  stage 
altogether,  and  many  more  who  recognize 
the  fact  that  for  some  uses,  such  as  working 
over  fluids,  etc.,  the  plain  clean  stage,  un- 
encumbered even  by  clips,  is  desirable. 
It  would  seem  that  the  true  solution  will 
be  found  in  having  the  circular  rim  of  the 
stage  thin  enough  to  admit  light  of  the 
obliquity  of  at  least  70^  from  the  axial  line, 
but  with  the  central  plate  of  the  stage  re- 
movable, so  that  either  a  plain  metallic 
circle  with  clips,  a  glass  stage,  or  a  thin 
mechanical  stage  may  he  used,  or  the  one 
interchanged  with  the  otiier  at  the  choice 
of  the  owner.  The  circular  rim  of  the 
stage  would  belong  to  what  Ross  used  to 
call  the  basis  for  a  complete  instrument, 
and  the  forms  of  stage  could  all  be  adapted 
to  it.  Nearly  every  microscopist  has  work 
to  do  for  which  the  mechanical  stage  is 
almost  indispensable.  Micrometric  measure- 
ments, especially  with  cob-web  micrometer, 
are  notably  of  this  class.  So  is  the  work  of 
systematic  sweeping  of  a  slide  to  make  sure 
that  every  part  of  it  has  l^een  examined:  no 
amount  of  tactile  skill  can  make  one  quite 
sure  that  each  swath  across  the  field  has 
been  regularly,  cut,  without  the  aid  of  an 
accurate  mechanical  stage.  The  mechani- 
cal stage  is  likely  therefore  to  be  the  stand- 
ard, whilst  the  other  forms  should  be  made 
for  instant  exchange  with  it. 

In  connection  with  the  stage,  some  de- 
vices have  been  furnisheil  which  do  nut 
seem  to  be  worth  their  cost,  especially  as 
they  interfere  more  or  Jess  with  the  needed 
and  most  important  feature,  thinness  of 
stage.  Fii'st  of  these  is  the  rack  and  pinion 
movement  for  revolving  the  stafj:e:  this  is 
work  the  fingers  can  do  better  than  ma- 


chinery. Second  is  the  centering  adjoBi- 
ment  for  the  stage  itself.  In  instruments 
specially  constructed  for  goniometry,  this 
device  is  useful;  but  most  microscopifits 
will  prefer  the  things  which  must  be  sac- 
rificed to  it,  viz.,  thinness  and  simplicitv. 
It  must  be  remembered  that  no  two  ob- 
jectives are  centered  exactly  alike.  If  yon 
are  using  a  double  nose-piece  for  the  sake 
of  having  two  difierent  powers  at  commaDil, 
you  will  find  that  the  same  centering  of 
stage  will  not  answer  for  both.  But,  with- 
out the  nose-piece,  the  same  thing  is  notice- 
able when  the  objective  is  changed.  The 
centering  devices  for  the  principal  stage 
must,  therefore,  be  put  among  the  pecu- 
liarities of  instruments  for  s|>ecial  uses, 
and  not  a  part  of  the  general  standard. 

But  the  recently  invented  plans  for  re- 
versing the  stage  have  quite  another  imi)or- 
tance.  The  occasional  use  of  light  of  ex- 
treme obliquity,  upon  dry  mounts,  and 
from  the  mirror  alone,  is  part  of  every  micro- 
scopist^s  experience.  In  nearly  every  de- 
partment of  natural  science  tliere  will  be 
need  of  this,  and  it  is  a  mistake  to  suppose 
that  it  is  only  the  diatomist  who  wants  it. 
Tlie  superiority  of  wide-angle<l  glasses  for 
all  sorts  of  work  is  getting  to  be  so  lai-gelr 
accepted,  that  everybody  who  has  a  mioix>- 
scoi)e  will  wish  to  bo  able  to  test  his  or  hi^ 
friends'  glasses,  if  only  for  the  purijose  of 
investigating  this  claim.  The  complete  in- 
strument should  therefore  have  an  easilv 
revei'sible  stage,  so  that  the  slide  may  l»e 
clamped  next  the  miiTor,  and  light  u5<h1 
upon  it  up  to  the  very  verge  of  QC  fix>m 
axis.  The  extreme  obliquity  of  dry  light 
could  thus  be  got,  whilst  the  stage  in  ordiu- 
ary  position  would  give  all  the  angle  nc^edetl 
for  immei*sion  illumination. 

This  requisite  of  re vereibiiity  for  the  sta^rc' 
is,  however,  subject  to  the  contingency  tliat 
we  may  grow  into  the  habit  of  using  tbe 
immersion  illuminator  and  condenser  for 
dry  mounts,  as  well  as  those  in  balsam. 
There  seems  to  be  no  theoretic  objection  i^ 
doing  this,  and  the  tests  I  have  made  sastaiu 
the  pi*actical  usefulness  of  tbe  method. 
The  obliquity  of  the  illuminating  beam  is 
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meaanred  by  the  angle  at  which  it  falls 
npon  the  object,  and  consequently  by  the 
angle  at  which  it  leaves  the  npper  8\ir&tce 
of  the  slide.  Bat  in  dry  mounts  the  beam 
most  nearly  approaching  180^  cannot  have 
had  a  direction  within  the  glass  of  the  slide, 
more  oblique  than  half  the  critical  angle, 
83^  Consequently,  if.  by  means  of  the  im- 
mersion prism,  traverse  lens,  or  Wenham 
half-button,  we  send  a  beam  of  light  of 
about  40^  obliquity  straight  through  the 
illuminator  and  slide,  the  only  refraction 
will  be  at  the  upper  surface  of  the  slide 
which  it  must  leave  (and  impinge  on  the 
object  mounted  on  the  cover  glass)  at  an 
angle  closely  approximating  90°  from  the 
optical  axis  of  the  instrument 

If  no  serious  objection  is  found  to  this 
use  of  homogeneous  illumination  in  practi- 
cal work,  all  need  of  reversing  the  stage  will 
be  overcome,  and  still  another  step  in  the 
direction  of  simplicity  will  have  been 
taken. 

3.  The  Sub-Stage  and  Mirror  Bar, 

The  swinging  of  the  mirror  bar  on  the 
optical  centre  of  the  instrument  is  one  of 
the  positive  improvements.  The  swinging 
of  the  sub-stage  is  of  very  doubtful  use. 
By  swinging  the  mirror  bar  in  the  new 
manner  several  real  advantages  are  gained. 
First,  the  mirror  is  kept  at  its  proper  focal 
distance  from  the  object.  Second,  it  may 
be  swung  above  the  stage  for  illumination 
of  opaque  objects.  Third,  it  allows  the  in- 
strument to  be  used  for  measuring  aper- 
ture of  object  glasses,  by  converting  it  into 
Prof.  H.  L.  Smith's  'Universal  Apei*to- 
meter.'  But  when  we  ask  for  the  advan- 
tages of  swinging  the'  sub-stage  with  il- 
luminating apparatus,  it  is  difficult  to  find 
them.  It  is  plain  that  we  don't  want  to 
swing  the  polariscope,  the  parabola,  the 
dark  wells,  the  Webster  condenser,  the 
wide  angled  achromatic  condenser,  or  the 
immersion  illuminators,  and  could  not  if 
we  would,  for  the  form  and  mounting  of 
these  accessories  is  inconsistent  with  doing 
so.  The  question  must  practically  be  nar- 
rowed to  the  desirability  of  swinging  the 


diaphragm  and  the  low  angled  achromatio 
condenser.  Of  course  none  of  the  flat  dia- 
phragms can  be  swung  in  the  manner  we 
are  speaking  of,  and  no  advantage  seems 
to  be  found  in  the  use  of  the  sharp  nosed 
diaphragms  with  oblique  light.  The  fact 
is  that  there  are  advantages  in  taking  ob- 
lique light  directly  from  the  mirror;  for  the 
chromatic  fringes  at  the  margin  of  the  il- 
lumination often  enable  the  microscopist  to 
modify  the  light  in  a  way  to  get  increased 
resolution  by  turning  the  mirror  so  as  to 
take  the  most  lateral  rays  and  those  nearest 
the  blue  end  of  the  spectrum.  More  range 
in  quality  of  illumination  can  be  gotten  by 
the  practiced  hand  in  this  way  than  by  the 
oblique  use  of  the  diaphragm. 

In  the  use  of  an  achromatic  condenser,  it 
must  be  a  very  low  angle  indeed  which  will 
work  far  enough  from  the  bottom  of  the 
stage  to  allow  much  swinging  to  right 
or  left,  especially  when  we  take  into  ac- 
count the  fact  that  the  centering  of  the  sub- 
stage  becomes  more  important  when  it  is 
swung  away  from  the  axis  of  the  instrument. 

The  centering  arrangement  of  the  sub- 
stage  Tjrill  occupy  so  much  lateral  room 
that  it  can  be  swung  but  a  little  way  be- 
fore striking  the  stage.  Again,  any  achrom- 
atic condenser  of  even  moderate  angle 
can  be  swung  very  little  to  right  or  left  be- 
fore its  marginal  rays  will  become  parallel 
to  the  bottom  of  the  slide  containing  the 
object  under  examination,  and  they  then, 
of  course  cease  to  penetrate  to  the  object  or 
be  of  use  for  illumination.  Still,  again,  ex- 
perience seems  to  prove  very  conclusively 
that  the  most  effective  as  well  as  the  sim- 
plest arrangement  for  securing  oblique  light 
(otherwise  than  from  the  mirror  alone) 
is  by  the  prism,  the  traverse  lens,  the 
Wenham  *  half  button,'  or  other  immersion 
sub-stage  illuminators.  These  considera- 
tions lead  strongly  to  the  conclusion  that 
the  swinging  of  the  sub-stage  is  useless. 
-  If  sub-stage  and  mirror  bar  swing  to- 
gether, it  will  necessitate  &stening  the  im- 
mersion illuminators  to  the  bottom  of  the 
stage  by  some  special  means,  such  as 
bayonet  catch,  screw  in  the  stage  well,  etai 
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thus  doing  the  veiy  things  the  sub-stage  the  separate  base  for  sub^stage,  the  prism 


vrsA  designed  to  avoid,  viz. :  encumbering 
the  principal  stage  with  attachments  for  ap- 
paratus. If  you  attach  a  part  in  that  way 
jou  may  as  well  attach  the  whole,  and  do 
away  with  sub-stage  altogether.     The  pro- 


or  travei'se  lens  carrier  may  be  fitted  to  the 
forward  one,  and  the  rear  one  may  cany  s 
g^raduated  semicircle  or  quadrant  to  meas- 
ure the  angle  of  obliquity  to  which  ^e 
mirror  is  swung.      These  suggestions  are 


per  line  of  improvement  is  to  make  the .  illustrated    in    the  accompanying  figures, 


sub-stage  do  all  its  proper  work,  and  keep 
the  principal  stage  thin,  clear,  and  unen- 
cumbered. 

Let  us  see  how  this  may  be  done.  First, 
the  sub-stage  bar  should  be  immovable,  in 
the  axis  of  the  instrument,  the  mirror  bar 
swinging  under  it  ^and  upon  the  optical 
centre.  Second,  the  diaphragm  should  be 
of  some  pattern  equivalent  to  the  iris  form 
invented  by  Geo.  Wale,  with  spherical  or 
tapering  nose,  so  that  it  can  be  iticked  up 
close  to  the  bottom  of  the  slide,  and  be 
capable  of  contracting  to  a  pin  hole.  Third, 
the  sub-stage  should  be  furnished  with  cen- 
tering screws:  this  is  as  important  when 
using  the  pin-hole  diaphragm  as  it  is  with 
a  wide  angled  achromatic  condenser.  What 
has  been  said  above  of  the  differences  of 
centering  in  objectives,  or  (what  produces 
the  same  result)  the  differences  in  the  cut- 
ting of  the  screw  thread  on  objectives,  shows 
that  no  permanent  centering  of  stage  or 
sub-stage  will  answer.  The  centering  of 
the  sub-stage  is  really  important,  and  should 
be  always  at  command.  Fourth,  the  base 
of  the  sub-stage  to  which  the  rack  and 
pinion  movement  is  attached,  should  be 
separable  from  the  upper  pai-t;  the  latter 
should  slide  out  from  the  base  by  a  perpen- 
dicular dovetail.  The  object  of  this  sug- 
gested arrangement  is  to  allow  a  fitting  to 


the  form  adopted  for  the  prism  or  traverse 
lens  carrier  being  one  which  the  writer  has 
found  practically  useful  in  holding  the 
prism  or  half-button  in  such  a  position  u 
to  allow  the  use  of  light  of  any  degree  of 
obliquity  as  well  as  directly  central  illum- 
ination. In  short,  the  rack  and  pinion 
movement  at  the  base  of  the  sub-stage  must 
be  made  to  carry  all  the  sub-stage  illumin- 
ating apparatus,  and  not  meraly  a  part 
of  it 

The  mirror  bar  itself  should  have  a  slid- 
ing extension  which  should  lengthen  the 
bar  so  as  to  increase  the  distance  between 
the  mirror  and  the  stage  without  changing 
the  angle  of  incident  light.  This  is  often 
useful  and  sometimes  necessary  when  the 
bulls-eye  condenser  is  not  at  hand,  or  cir- 
cumstances compel  the  use  of  a  lamp 
further  removed  from  the  mirror  than  com- 
mon. The  divergent  mys  direct  from  a 
lamp  may  be  thus  condensed  upon  the  ob- 
ject with  as  good  effect,  even  in  delicate 
tests,  as  if  the  bulls*«ye  were  used  to 
parallel  the  rays  when  the  concave  mirror 
is  kept   at   its    usual    distance    from   the 

stage. 

4   TJic  Base  of  the  Stand. 

The  base  of  the  stand  should  be  such  a 
modification  of  the  tripod  as  shall  allow 
the  mirror  bar  to  be  swung  freelj  when 


be  attached  to  the  sub-stage  base,  in  place ;  the  instrument  body  is  perpendicular,  so 


of  the  sub-stage  itself,  which  shall  carry 
the  immersion  illuminators  (which  do  not 
need  accurate  centering)   and  which  may 


that  the  use  of  oblique  light  may  be  had 
when  the  microscope  is  in  that  position. 
The  advantage  of  this  has  recentlT  been 


work  so  close  to  the  principal  stage  as  not  recognized  by  the  Messrs.  Boss,  who  have 
to  intercept  from  the  mirror  the  light  of '  changed  the  form  of  the  base  of  their  first- 
the  lamp  when    in    its  ordinary  position,  class  instruments    to    meet    this   requiie- 
which  the  sub-stage  is  sure  to  do  if  the'ment. 
mirror  bar  is  swung  off  for  the  purpose  of,     In  this  i-eview  of  the  requisites  of  a  stand 


throwing  oblique  light  through  the  prism 
or  other  immersion  illuminator.     If  a  dove- 


for  general  work,  nothing  has  been  insisted 
on  as  the ''basis"    of   a  complete  standi 


tail  slot  be  cut  both  in  front  and  back  of  which  is  more  costlv  or  more  difficult  of 
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constniction  than  makers  of  microecopes 
have  aheady  offered  to  the  pnblic  in  the 
form  of  Student's  stands.  There  is  no  good 
reason  why  a  Student's  stand  should  be 
made  in  a  less  useful  form  when  one  more 
useful  will  cost  no  more  to  the  manufac- 
turer. Even  trade  is  not  benefited  by 
selling  to  the  young  investigator  or  the 
poor  professional  man  an  instrument  which 
he  must  discard  as  soon  as  he  feels  a  desire 
to  do  better  work  than  a  beginner's.  The 
possession  of  a  good  *'  basis  "  for  a  com- 
plete instrument  will  lead  the  owner  to  add 
to  it  the  improvements  and  the  accessories 
which  will  make  his  instrument  all  that  he 
needs  or  desires,  when  this  does  not  imply 
beginning  anew  with  the  loss  of  all  invested, 
but  only  the  addition  from  time  to  time  of 
a  moderate  sum.  Even  in  a  mercantile 
view,  the  manufacturer  will  no  doubt  find 
his  account  in  this.  The  publication  of 
the  history  of  recent  improvements  in  the 
microscope  stand  which  appeared  in  a  late 
number  of  the  Journal  of  the  Royal  Micro- 
scopical Soddy,  seems  to  show  that  what- 
ever may  be  the  merit  of  different  opticians 
in  popularizing  some  of  the  devices,  the  in- 
vention of  them  is  rarely  the  exclusive 
property  of  any.  We  are  not  arguing  in 
support  of  anybody's  patents,  therafore, 
in  pointing  out  the  desirable  features  of  a 
microscope  stand  in  the  present  state  of  the 
manufacture. 

I/et  us  summarize,  then,  the  qualities 
which  have  thus  been  found  requisite  to 
the  proper  '  basis  '  of  a  complete  stand,  and 
which  ought  to  be  found  in  every  '  Student's 
stand  *  as  well. 

1.  A  firm  and  rigid  arm  having  the  general 
character  of  the  Jackson  model,  caiTy- 
ing^  the  body  of  the  instrument,  with  coarse 
and  fine  adjustments  conveniently  placed 
below  the  body,  with  perfectly  even  and 
reliable  motion. 

2.  A  firm  ring  as  the  base  of  the  st^ge,  to 
whicli  any  forfn  of  stage  plate,  plain  or 
meclianical,  may  fit. 

3.  The  stage  in  either  form  thin  enough 
to  allow  the  use  of  light  of  at  least  70° 
obliquity  from  the  axis  of  the  instrument. 


4  A  grooved  bar  for  the  support  of  the 
sub-stage,  which  may  or  may  not  be  fitted 
with  rack  and  pinion  movement.  No  il- 
luminating apparatus  to  be  attached  to  the 
bottom  of  the  stage  proper. 

5.  The  mirror  bar  to  swing  on  the  optical 
centre  of  the  instrument  above  as  well  as 
below  the  stage,  and  to  have  a  sliding  ex- 
tension. 

6.  Such  form  of  base  as  will  permit  the 
mirror  to  be  swung  laterally  when  the  in- 
stiniment  is  in  upright  position. 

These  essential  requisites  leave  the  form 
and  elaboration  of  the  stage  and  sub-stage 
to  the  choice  of  the  purchaser,  as  well  as' 
the  extent  to  which  accessories  shall  be  in- 
dulged in.  They  also  leave  room  for  varia- 
tion in  the  size  and  finish  of  the  instrument, 
though  no  instiniment  should  be  so  small  as 
not  to  have  room  for  sub-stage  apparatus, 
nor  should  the  finish  be  anything  but  first- 
class  in  all  the  movements,  adjustments 
and  joints. 

Nearly  every  form  of  stand  now  sold  by 
makers  of  reputation  could  be  made  to  con- 
form to  the  above  requirements  with  very 
trifliDg  alterations  in  pattern,  retaining 
enough  that  is  distinctive  to  mark  the  work 
of  each  optician.  It  would  also  be  an  ad- 
vantage if  the  accessories  and  sub-stage  fit- 
tings could  be  made  upon  an  agreed  gauge, 
or  at  most  upon  two;  one  for  the  largest 
stands,  and  another  for  the  so-called  '  Stu- 
dent's '  or  second-class  instruments.  This  is 
accomplished  in  achromatic  condensers, 
etc.,  by  having  them  fitted  with  the  Society 
screw,  by  means  of  which  they  are  readily 
used  with  an  adapter  upon  any  sub-stage; 
but  the  piinciple  should  be  carried  further, 
and  the  accessories  all  made  on  inter- 
changeable guages.  If  microscopical  so- 
cieties and  conventions  would  seriously  take 
in  hand  the  task  of  bringing  about  this  uni- 
formity in  essentials,  it  would  soon  be  ac- 
complished. Two  standard  sizes  would, 
perhaps,  be  necessary  for  such  accessories 
as  the  polaiizer,  but  it  may  be  doubted  if 
the  greatest  advantage  will  not  be  found  in 
insisting  upon  a  single  gauge  for  all  sub- 
stage  fittings.     There  are  good  reasons  why 
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small  and  compact,  as  well  as  large  and 
roomy  stands,  should  be  desired,  and  this 
^11  inyolve  the  need  of  two  gauges  of  tnbe 
and  of  ocnlars,  and  two  sizes  of  stage;  farther 
than  this  there  would  seem  to  be  no  need  of 
diversity. 

EXPLANATION  OF  FIGURES. 

Fig.  z.  Shows  die  fonn  of  the  sob-stage  carrier,  with 
dove-tail  slots  into  which  the  ordinary  suS-stage  centering 
lines  or  other  accessories  may  be  slid. 

Tig.  2.  The  lateral  view  of  the  stage,  A ;  the  sub-stage 
earner  b  :  the  carrier  for  the  prism,  etc.,  c,  and  the  quad- 
nnt  D,  ia  place,  c  »Ad  £  are  set  screws  clamping  the 
visec. 

Fig.  X.  The  vertical  view  of  same,  showing  the  vise 
clamped  by  the  set  screws  in  such  position  asjto  allow  of 
either  central  or  obhque  light 

Fig.  4.  The  vise  ibr  holding  prism,  etc.  The  jaws  and 
body  of  the  vise  are  in  one  piece,  and  the  prism  or  **  half- 
button  "  is  clamped  by  the  snull  screw  which  passes  through 
the  upper  jaw. 


A  Sequel    to    Abnormal  Entozoa  in 

Man* 

BY  KEV.  SAMUEL  IjOGKWOOD,  FH.D. 

SUNDBT  reasons  seem  to  require  a  few 
corrections  and  additions  to  my  paper 
on  '<  Abnormal  Entozoa  in  Man,"  read  be- 
fore this  Society,  at  its  meeting,  in  Novem- 
ber last.  When  preparing  that  paper,  my 
health  was  snch  as  to  forbid  much  book 
research.  Moreover,  my  specimen  of  Mer- 
mis,  and  the  letter  from  the  donor,  were 
mislaid.  Since  then,  both  have  been  fonnd. 
I  should  also  add  that  the  publication  of 
the  paper  has  been  followed  by  some  in- 
structive correspondence  with  men  eminent 
in  a  kindred  line  of  work. 

Here  is  that  specimen  of  Mermis  albicans. 
The  letter  says  the  writer  found  it  in  the 
core  of  an  apple  which  he  was  eating,  at 
Unionville,  Orange  Co.,  N.  Y.  It  is  dated 
Oct.  13, 1873,  not  1876,  as  appeared  in  my 
article.  The  donor  states  that  before  being 
put  in  spirits,  it  was  "  white  as  snow."  It 
soon  changed  to  a  cinnamon  brown.  I 
should  mention  here,  that  in  vol.  vii,  Popu- 
lor  Science  Monthly,  for  1875,  p.  506,  is  a 
note  saying  that  I  had  exhibited  a  speci- 
men of  Mermis  acuminata  to  a  quasi-scien- 
tific body,  met  in  Butger's  College.  This 
is  that  specimen,  and  to  it  I  gave  Leidy*s 
mune   acuminatay    which,    however,    upon 

*  Bead  before  the  New  Jersey  State  Microsoopi- 
<Jal  Society.  March  21,  I88I. 


better  knowledge,  I  have  since  assigned  to 
M,  albicims.  The  latter  fact  called  forth 
from  a  learned  naturalist  an  adverse, 
though  private  and  kind,  criticism;  whereas 
Mr.  Lintner,  the  accomplished  State  En- 
tomologist of  New  York,  writes  me:  "  In 
assigning  your  species  to  albicans,  you  are 
up  to  the  last  hour  of  science."  It  is  true 
that  Leidy  supposing  he  was  dealing  with 
a  new  species,  named  it  acuminata.  This 
was  in  1875,  and  he  says  his  specimen  was 
a  female,  and  "parasitic  in  the  larva  of 
the  Codling-moth,  Carpocapsa  pomonelkL** 
As  to  the  sex,  farther  on  it  will  appear  that 
it  was  an  error,  as  the  entire  species  at  that 
stage  are  sexless.  In  Hayden's  Ninth  An- 
nual report,  Packard  gives  the  American 
species  of  Mermis:  M.  dongain,  Leidy;  Jfl 
crassicaudata,  Leidy;  and  Jf.  acuminata^ 
Leidy.  In  the  first  joint  report  of  the 
United  States  Entomologicalt  Commission, 
(pp.  833,  334),  of  which  Packard  is  a  mem- 
ber,  it  appears  that  Siebold  had  named  the 
species  found  in  C.  pomotneUa,  acuminata^ 
but  that  now  he  regards  the  name  as  simply 
indicating  a  certain  larval  stage  in  all  the 
species;  for,  "from  the  studies  of  [Siebold] 
Diessing,  Meissner,  and  others,  it  has  been 
concluded  that  M,  albicans  is  but  the  ma- 
ture sexual  form  of  M,  acuminata^  which  is 
the  asexual  form  of  [all]  the  species." 

It  is  now  known  beyond  all  doubt,  that 
the  larvsd  of  Mermis  albicans,  both  here  and 
in  Europe,  enters  the  larvae  of  the  Codling 
or  apple  moth.  Thus  the  caterpillar  takes 
its  entozoon  with  it  into  the  apple — and  if 
this  does  not  explain  that  royal  mystery, 
how  the  apple  got  into  the  dumpling,  it 
does  clear  up  the  entomological  query,  how 
albicans  got  into  the  appla  The  mermis 
at  this  stage  has  no  mouth,  nor  anal  duct, 
nor  alimentary  canal.  It  lives,  and  grows 
within  its  host,  which  it  consumes  by  en- 
dosmose  absorption  simply,  the  g^est  using 
up  its  host,  much  as  some  bipedal  sponges 
do.  Leaving  the  apple  it  enters  the  ground 
an  asexual  individual.  A  fatty  mass  be- 
comes developed  into  those  parts  which 
make  the  sexual  differences.  The  two  sexes 
unite  in  the  wet  ground,  the  pair  looking 
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as  if  tied,  perhaps  in  a  lover's  knot     The 


uncoiled.     I  have  here  under  the  micro- 


Fig.  1. 

animal.  But  it  has  another  interest,  irhieli 
decided  my  making  the  mount,  which  is 
now  some  seven  vears  old — the  tail  fin  is 


FiK.    2. 

attacked  by  the  aquatic  fungus  Saprolepne'i, 
the  cause  of   a  destructive  disease  among 
fishes. 
Bef erring  to    the   larvae  of  the  Anibo- 


female  lays  her  eggs  in  the  same  place,  scope,  mounted  in  a  cell  of  glycerine,  the 
The  larvse  seek  out  insect  grubs  in  the  pretty  fan-like  tail  of  the  fish.  It  will  aid 
gi'ound,  or  even  at  the  surface,  into  which  to  a  conception  of  the  small  size  of  the 
they  enter.  The  point  of  mystery  still  is 
how  this  little  Mermis  worm  gets  at  the 
Codling  caterpillar.  The  same  difficulty, 
however,  obtains  with  the  Gordius,  or  Hair- 
woim,  which  is  sometimes  found  in  the 
katydids,  seeing  that  both  katydid  and 
Codling,  are  arboreal  beings;  but  our  Mer- 
mis albicans  **  is  of  the  earth,  earthy."  Its 
life  career  begins  in  the  ground,  and  Sie- 
bold  suggests  that  the  young  worm  may  on 
wet  days  climb  the  trunks  of  trees,  and 
falling  in  with  the  young  caterpillar  about 
boring  the  apple,  it  there  and  then,  bores 
the  little  Codling  as  an  unwelcome  guest. 
Of  course,  this  is  opinion,  but  from  Sie- 
bold  it  is  entitled  to  weight,  since  this  able 
zoologist  conducted,  with  much  patience 
and  skill,  a  series  of  experiments  to  deter- 
mine some  habits  of  the  larval  Mermes  when 
seeking  their  insect  hosts. 

As  to  Gordius,  the  Hair-worm,  Diessing 
says,  that  a  girl  in  Ohio  passed  per  anum 
G.  variant.  In  Europe  the  belief  is  general 
that  thev  enter  man  with  the  water  which 
lie  drinks.  We  think  it  not  unlikely,  that 
Mermis  sometimes  entei*s  man  with  his 
food.  Hence,  may  be  adduced  two  impor- 
tant considerations.  Gordius,  when  in  a  myia,  or  Flower-flies,  which  were  discusfied 
fertile  state,  lives  in  the  water  chiefly.  |  in  the  former  article,  and  which,  as  stated. 
Herein  lies  the  danger  to  man,  and  other ,  were  voided  by  a  teacher,  it  might  be 
animals. 

Mermis,  when  occupying  insects  or  fniit, 
is  asexual,  and  is  only  fertile  in  the  wet 
ground,  in  which  state  it  is  hardly  probable 
that  it  could  enter  by  accident  either  man 
or  beast. 

In  the  paper  to  which  this  is  an  appen- 
dix, I  referred  to  a  specimen  of  that  pyg- 
inoan  fish,  the  Ten-spined  Stickleback, 
Ptfgosieus  (Hxidentdlis.  I  have  here  draw- 
ings, exact  life-size. 

Fig:  1  is  a  portrait  of  the  fish,  showing 
the  belly  distended  by  the  presence  of  lar- 
val Gordius,  or  Hair-worm  within.     Fig.  2, 


Fig.  3. 


asked — what  about  this  change  of  food, 
and  appetency;  for  these  grubs  were  really 
vegetal  feeders,  but  in  their  new  habitats, 
they  must  feed  on  an  altered  and  mixed 
diet  ?  Perhaps  we  are  but  just  banning 
to  observe  correctly  on  these  matters.  Rilj 
gives  instances  where  the  Aniliomyia.  or 
Flower-fly,  lays  her  eggs  in  the  nidus  of 
the  Bocky  Mountain  locust,  that  is,  tbe 
grasshopper,  Caloplenvs  spretus,  and  the 
grubs  suck  out  the  juices  of  the  locust  eggs. 
Surely  this  is  encroaching  on  animal  food. 
Yet  Bily  contends  that  this  is  but  a  varietj 
of  A.  radicans,  the  radish-fly,  whose  larvse, 
shows  the  worm  as  it  was  in  a  snarl  or  ball  by  feeding  on  this  esculent,  make  it  worth- 
in  the  fish.    Fig.  3,  shows  the  same  when  less  for  man,  and  he  assigns  to  this  deTonrer 
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of  locnst  eggs,  the  name,  Anihomyia  radi- 
cans,  Var.   Caloptetia, 

In  the  ai*ticle  which  we  are  now  supple- 
meuting,  I  stated  that  an  undoubted  Amen- 
can  instance  of  a  beetle  entozoan  was  not 
known  to  me.  We  can  now  pick  np  **  the 
missing  link."  Under  tiiis  microscope  is 
an  interesting  specimen  presented  by  oni' 
fellow  member,  Dr.  Shannon,  to  whom  it  was 
given  by  the  mother  of  his  patient,  a  girl 
suffering  with  diphthena  in  New  Bruns- 
wick, N.  J.  The  child  ejected  it  from  the 
mouth  by  coughing  a  few  days  ago.  Alas, 
it  is  but  fragmentary,  for  only  a  portion  of 
the  anterior  part  is  here.  The  mandibles 
are  quite  distinct,  and  really  formidable. 
It  is  clearly  a  coleopteran  ]arya,  and  is 
quite  suggestive  of  the  larvsB  of  the  minute 
beetles,  Bemhidium  and  Cillenum.  "These," 
Bays  Packard,  ''are  found  abundantly 
under  the  refuse  of  freshets,  and  tides, 
preying  upon  dead  animal  matter,  and 
(living)  insects,'*  Hence  it  may  have  been 
taken  with  food  in  a  cooked  condition,  or  in 
some  other  accidental  way  it  could  be  taken 
living,  as  if  fish  accompanied  with  shore 
debris,  should  have  been  in  contact  with 
fruit  or  other  vegetables,  at  the  store,  or  at 
home.  # 

We  have  medical  authority  for  a  number 
of  instances  of  bo  called  ''  lai*V8B  of  Oestrus 
himanis,"  having  been  found  in  the  human 
Btomach.  I  do  not  myself  believe  in  such 
a  species,  as  a  human  bot-fly.  If  those 
larvae  were  true  Oestridie,  they  have  been 
adventitious,  and  the  eggs  were  accidentally 
swallowed  from  contact  with  some  domes- 
tic animal. 

It  is  profoundly  interesting  to  know  that 
the  larvce  of  such  aerial,  sunlight-loving 
creatures  as  the  diptera,  can  live  and  at- 
tain the  pupa  state  as  accidental  parasites  in 
the  human  alimentary  canal.  Could  this 
continue  for  a  few  consecutive  generations, 
I  doubt  not  that  there  would  be  a  fetch-up 
in  a  decided  degitulation  in  the  direction 
of  well  marked  pseudelminths.  What  opu- 
lence of  organs,  and  functional  capacity  do 
we  not  observe  in  the  higher  grades  of  in- 
sects \    Here  we  should  find  a  steady  im- 


poverisation  of  this  organic  affluence.  Con- 
fined to  that  busy  dismal  laboratory,  the 
digestive  tract  of  their  animal  host,  with  ita 
acid,  and  heat,  and  mucous  slime,  and  dark- 
ness, it  is  sure  that  organic  reduction  would 
rapidly  set  in,  and  they  would  soon  become 
eyeless,  wingless,  and  footless,  as  the  first 
stage  of  change.  Take  even  an  ectozoon, 
or  external  parasite,  and  is  it  not  indis- 
putably a  morphological  pariah  in  its  own 
class  ?  Pedicida,  the  body  louse,  is  a  wing- 
less hemipteran,  hence,  is  true  cousin  to 
cicada,  the  great  harvest-fly;  and  MelopJiaga 
the  bird  mite,  and  Ptdex^  the  flea,  are  real 
diptera,  and  although  wingless  are  true 
cousins  to  the  flies — of  so  noble  a  stirp 
were  theii*  ancestors;  but  established  as 
parasites  they  are  reduced  to  these  de- 
graded forms.  There  seems  really  a  paral- 
lelism in  the  lines  of  movement  of  the  ma- 
terial, and  the  moral  forces,  for  whether  in 
the  domain  of  the  physical,  or  the  moral, 
parasitism  gravitates  toward  degradation. 

Should  any  desire  to  read  on  the  Gor- 
diacess,  which  embraces  the  genera  Gordius 
and  Mermis,  the  following  sources  are  ac- 
cessible. 

1 — The  Gordius,  or  Hair-worm.  By 
Prof.  Joseph  Leidy.  May,  1870.  Ameri- 
can Entomologist,  vol.  ii,  p.  193. 

2 — Gordius  and  Mermis,  By  Dr.  Pack- 
ard, Hayden  Annual  Beport,  Geol.  and 
Geog.  Survey  of  the  Territories,  for  1875, 
pp.  662-667. 

3 — Oft  Mermis  Acuminata.  Leidy.  Ento- 
mological Contributions,  No.  TV.,  Art,  i. 
By  J.  A.  Lintner.     Albany,  N.  Y.     1876. 

4 — Firat  Report  of  the  United  States  En- 
tomol.  Com.  for  1877,  pp.  326-334.  Gor- 
dius and  Meimis. 

5 — For  interesting  Experiments  with 
larvsD  of  Mermis,  see  *'  On  Tape  and  Cystic 
W^orms.  By  Carl  Theodor.Von  Siebold. 
Translated  by  J.  H.  Huxley."  In  Kuchen- 
meister's  Manual  of  Parasites,  vol.  ii, 
Sydenham  Society's  Pub's.,  pp.  8-12. 

6— Entozoa.  By  Cobbold.  1864.  Lon- 
don.    See  Family  IT,  Gordiidse. 

Note. — Since  this  paper  was  read,  a 
specimen  has  been  submitted  to  me  by  Dr. 
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Ephraim  Cutter,   received  from  Hoaston, 

Fla.,  "where  it  was  obtained  from  the  faacal 

discharge  of  a  woman.     It  reached  me  dead, 

and  proved  to  be  a  dipteran  grub,  of  the 

family  Muscidce. 

■  •  * 

Death  of  Nobert. 

WE  regret  to  learn  that  F.  A  Nobert, 
the  producer  of  the  famous  "  Nobert 
Plates,"  has  died.  Those  who  possess 
plates  ruled  by  this  famous  mechanician 
will  now  prize  them  very  highly. 


A  New  Microscopical  Journal. 

WE  have  just  received  the  fii-st  number  of 
The  Microscope,  a  journal  established 
at  Ann  Arbor,  Michigan,  by  Prof.  Charles 
H.  Stowell  and  Mrs.  Louisa  Beed  Stowell. 
The  new  journal  is  specially  devoted  to 
Medicine  and  Pharmacy,  is  well  illustrated 
and  carefully  edited.  It  fills  a  sphere  of 
its  own,  and  should  be  in  the  hands  of 
every  physician  and  diTiggist  in  the  country. 
Both  editors  have  a  pi-actical  acquaintance 
with  microscopy,  and  the  results  of  their 
experience  cannot  fail  to  be  valuable  to  all 
workers.  We  had  marked  a  short  article 
by  Mrs.  Stowell  for  republication,  but  find 
that  we  have  already  in  type  several  more 
pages  of  matter  than  we  can  use  this  month, 
so  we  will  have  to  hold  it  over  till  our  next 
number. 

The  Editor  of  the  Amebican  Journal  of  Miobo- 
sooPT  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 

Illumination  of  Blood-Discs. 

Ed,  Am.  Jour.  MicroMcopy—Jn  the  last  number 
of  your  journal  I  notice  a  communication  signed 
"An  Old  Plodder"  in  which  the  author  ques- 
tions the  coiTectness  of  the  figures  of  blood  cor- 
puscles in  my  Compendium.  I  would  state  that 
the  cut  was  not  intended  to  give  a  picture  of 
blood  corpuscles,  but  only  to  give  the  beginner 
an  idea  by  means  of  a  diagram  what  he  should 
aim  at  in  illuminating  his  microscope.  Even 
If  I  had  intended  to  give  a  correct  figure  of  the 
morphological  elements  of  the  blood,  I  would 
have  failed  as  idl  others  have  done  who  have 


attempted  to  represent  blood  oorpusdeg  by 
means  of  a  wood  cut,  either  in  lines  or  in  stip- 
ling.  Accordhog  to  my  idea,  Strieker's  figure  is 
as  incorrect  as  my  own,  for  It  is  impossible  to 
reproduce  the  gradual  shaduig  of  tint  from  the 
dark  and  well  dnfined  mar^rin  of  the  discs  to  the 
slightly  tinted  contra  There  can  be  no  doubt 
that  the  outline  of  the  side  view  of  the  blood 
discs,  as  Strieker  has  figured  it,  Is  correct,  and 
that  with  high  powers,  even  under  the  mogt 
favorable  conditions  we  cannot  resolve  the 
margin  of  the  blood  corpuscles  into  an  absolute 
line,  but  this  may  be  very  closely  approached. 
I  send  you  four  photographs  which  repreee&t 
the  four  figures  in  my  bouk,  and  you  will  see 
tlmt  the  outline  of  the  discs  in  the  centre  of 
rig.  1,  very  nearly  approaches  a  line.  If  you 
can  reproduce  these  photographs  in  your 
journal  in  any  way  I  shall  be  very  glad,  for  I 
have  failed  to  obtain  satisf^ustory  cuts,  and  had 
to  content  myself  with  the  diagramatic  cuts 
erivcn.  Cabl  Seii<eb,  M  J). 

Philadelphia.  Apiil  x6»  x88i. 
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Simple  Form  of  Weber  Cell. 
Ed.  Am.  Jour.  Microscopy—A  cheap  >'ariatioD 
upon  the  Weber  growing  cell  may  be  made,  by 
cementing  a  thick  glass  circle  (or  two  or  mor>3 
thinner  ones  cemented  face  to  face)  of  i  inch  in 
diameter  or  less,  to  the  centre  of  an  ordinary 
slip  with  balsam.  About  this  and  concentric 
with  it,  cement  a  tin  ring  of  at  least  |  in.  inner 
;  diameter,  its  thickness  to  be  very  sli^rhtly  In 
excess  of  ^hat  of  the  circle.  Place  the  drop  to 
be  examined  on  the  circle,  grease  the  ring  and 
over  all  drop  a  7-8  inch  cover.  This  vrtll  furnish 
a  sealed  cell,  a  film  of  the  liquid  under  examiDa- 
tion,  and  plenty  of  air.  C.  Van  Nordes. 

St  Albans,  Vermont,  April  4,  x88i. 


Queationa  in  Optics. 
Ed.  Am,  Jour.  Jlficroscopy— Will  some  of  your 
correspondents,  versed  in  physics,  give  the 
answera  to  the  following  qucsliuns  in  optics : 
Given  a  plate  of  crown  glass,  refractive  ind«, 
1-525,  with  parallel  surfaces,  a  i-ay  of  light, 
medmm  of  the  solar  spectnim,  incident  on  the 
under  surface  at  45°  from  the  normal,  what  will 
be  the  direction  of  the  ray  in  the  glass  ? 

What  will  be  its  direction  of  emergence  in 
air? 

j     What  will  be  its  direction  of  emergoice  in 
I  water  ? 

!     What  proportion  of  light  will  be  reflect-ed 
!  from  the  under  surface  of  plate  ? 
I     What  proportion  will  be  reflected  from  thfl 
Interior  upper  surface  ? 

If  the  incident  light  is  88^,  answer  all  tbe 
above  questions.  CablReddots.  j 
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EfBdct  of  Angle  of  Aperture* 

Ed.  Am,  Jour,  Microscopy— It  is  now  about 
four  and  a  half  years  since  I  beffan  working 
with  a  Frencii  triplet.  The  period  is  not  long 
fiince  then,  but  I  have  been  asatduoua  in  search 
after  knowledge  in  microscopy,  workinflr  por- 
tions of  these  years  day  after  day  and  nij^ht 
after  night,  with  glasses  of  various  angles, 
from  15°  to  an  Inner  angle  In  excess  of  100^— 
working  with  such  kind  of  material  as  I  could 
fiud  in  Nature  around  mo,  or  gather  by  ex- 
change from  other  parts  of  our  globe.  I  will 
8ay  that  if  J.  £.  Smith  has  discovered  any 
principle  (or  call  it  law)  in  optics,  or  any  phe- 
nomenon through  his  tubes,  that  will  warrant 
him  in  recommending  one  glass  with  an  aper- 
ture uf  40^  as  flrsb-class,  and  another  of  40^  as 
lit  only  for  a  "  hack,"  on  the  ground  that  one  has 
a  focal  length  of  1  inch,  and  the  other  of  |  inch, 
his  experience  has  been  very  different  from  mine. 
Furthermore,  If  he  has  discovered  such  a  thing, 

he  has  dealt  the  death  blow  to  the  dogma  of 
An^loof  Aperture;  for  if  this  be  so,  we  do  not 
see  by  virtu  re  of  A,  A,  but  by  virtue  of  foccU 
length,  nay !  we  see  in  inverse  ratio  to  the  viagni- 
fying  power  of  the  glass  if  we  accept  all  that  J. 
K  Smith  seems  to  imply. 
If  the  dogma  of  Angle  of  Aperture  means  any- 


embraced.  Begardingmeehuiioalrotetingandglafli 
fltages,  they  were  stated  to  be  oonvenienoes,  not 
neoesiitiefl.  Of  the  foor  forms  of  coarse  adjostment 
in  nse,  chain,  friction,  sliding  tube,  and  rack  and 
pinion,  the  latter  was  advised  as  the  best.  The 
sliding  tube  the  writer  considered  a  relic  of  the 
barbarous  ages,  a  fine  adjustment  moving  the  entire 
body  was  to  be  preferred  to  any  other  form.  In 
regard  to  objeotives,  it  wm  in  the  opinion  of  the 
reader,  the  best  economy  to  buy  first-class  objec- 
tives at  the  outset.  In  conclusion,  Mr.  Mallory 
advised  to  bay  only  the  best  when  yon  do  buy,  and 
take  good  cire  of  it  when  yon  have  bought  it.  An 
animated  discussion  took  place  at  the  close  of  the 
paper.  Bov.  Mr.  Whitfield,  a  manufacturer  of  opti- 
cal instrumenta,  made  a  few  interesting  remarks 
regarding  objeotives,  and  also  spoke  of  a  very  in- 
genious stand  he  had  seen  at  Troy,  made  entirely 
of  paper  and  wood.  He  also  described  a  coarse  ad- 
justment he  had  seen  at  Mr.  Tolles,  in  Boston,  con- 
sisting of  two  pinions  with  V-shaped  peripherys, 
at  a  short  distance  apart  on  the  same  spindle  work- 
ing into  two  V-shaped  grooves.  The  motion  com- 
municated, was  very  delicate,  and  uniform.  The 
speaker  had  never  seen  this  adjustment  on  any 
stand  in  the  market.  Dr.  Deecke,  of  the  State 
Lunatic  Asylum,  described  the  large  stand  now 


thing,  it  means  that  a  given  amount  of  light  mU  used  by  him  at  the  Asylum,  which  was  famished 
produce  a  given  effect.    In  this  sense  I  accept  it. 
A  cone  of  light  liaving  an  angle  of  40°  is  a  fixed 


with  double  rack  and  phiion,  he  claimed  entire 
freedom  from  lost  motion,  and  great  ease  of  move- 
ment from  this  arrangement.  Prof.  Ohester  gave 
a  brief  description  of  the  most  desirable  instru- 


mathematii^l  facL  If  such  a  cone  of  rays  pass- 
ing through  a  hm^i  will  show  30,000  lines  to  the 
inch   it   must  give   the   same   result  passing 

through  any  lens  equally  well  corrected,  if  tni         ^      »  i         _.  i    xi.  i   ^ 

environment  is  the  same.    Are  these  things  so  V  j  ments  of  low  price  now  in  the  market,  mention- 

or  are  they  not?  If  so,  is  it  not  nonsense  to  ing  the  following  instruments  as  excellent  in  qaality 
laud  one  f  lass  of  40^  because  it  has  a  focal '  and  reasonable  in  price  :  The  New  Working  Micro- 
len^jth  of  1  inch,  and  stigmatise  another  of  40°  i  ^^^^  t>„ii^k».  ti.o*«i*v«*«-i  mux.  a«^^  -D.«.«k  u 
because  it  has  a  focal  length  of  *  inch  ?    If  I  am  *^^P®»  Bulloch's  Histological.  The  Acme,  Bausch  ^ 

wroii T.  tlien  I  cannot  got  right  by  pursuing  the  Lomb's  Students',  Investigator,  and  Library,  and 

road  I  am  on ;  so  I  will  tiiank  any  one  who  will  Beck's  Economic  and  New  National  Stands.  A  vote 
be  .so  Kind  as  to  show  me  the  en*or  of  my  way. 

C.  0. 


TBAN8A0TI0N8   OF  SOCIETIES. 

NoTK. — It  will  afford  us  great  pleasure  to  publish  notes  of 
the  Transactions  of  any  of  our  Microscopical  Societies.     The 


of  thanks  was  tendered  to  Mr.  W.  H.  Walmsley,  of 
Philadelphia,  for  a  gift  of  five  of  his  unsurpassed 
mounted  objects,  which,  in  the  words  of  the  donor, 
are  intended  as  the  nucleus  of  a  Oabinet.  Dr. 
...  .  Deecke  was  appointed  to  read  the  next  paper  be- 

limited  space  at  our  command  prechides  the  insertion  of  ju,^  »*.«  <.«w.:a*»  n..^«y««  r«   xr<>Tw««o   o^k^M. 

lengthened  accounts  of  mere  business  details.     We  wish  it  '  'O"  '"®  SOCiety.  GSOBOB  C.  HODGKS,  Seoy. 

also  to  be  distinctly  tmderstood  that  these  reports  are  pub-  |  . 

lished  as  received  from  the  Secretaries  of  the  different  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  responsible 
for  any  statements  contained  therein. 

Oneida 


lovra  State  Bledleal  So«iety — Mieroeeopleal 
Skction— .At  the  late  meeting  of  the  Iowa  Stale 
Microsoopieal  Soeiety— A  regular  MediciilSociety,aSectionof  Microscopy  was  formed, 
monthly  meeting  of  this  society  was  held  iu  its  with  the  understanding  that  if  a  sufficient  number 
rooms,  March  28th.  The  paper  of  the  evening  was  j  of  persons  interested  in  microscopy,  who  are  not 
read  by  Mr.  Mallory.  Subject :  '*The  Selection  of  a  medical  men,  should  become  interested  in  the  mat- 
Microscope.**  The  reader  commenced  by  saying  j  ter  to  Justify  the  organization  of  an  independent 
that  to  recommend  the  stand  of  any  one  maker  to  '  society,  then  the  Section  of  Microscopy  would  re- 


the  ezdnsion  ot  others,  would  be  a  most  difficult 
and  thankless  task,  not  only  because  of  the  slight 
difference  in  point  of  excellence  between  the  stands 
of  flrst-dass  makers,  but  also  by  reason  of  the  new 
forms  of  stands  yearly  designed  for  special  investi- 
gations.   Then  followed  a  series  of  hints  on  the 


solve  itself  into  an  independent  society. 

The  next  meeting  of  the  Iowa  State  Medical 
Society  will  be  held  in  Dubuque,  conunencing  on 
the  last  Wednesday  in  May,  1881,  at  10  o'clock. 

All  persons  interested  in  microscopy,  whether 
medical  men  or  not,  are  hereby  invited  to  come  and 


selection  of  a  stand  in  which  every  essential  was  '■  bring  their  microscopes,  etc.,  with  them. 
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Many  men  throughont  the  State  havo  micro- 
loopes,  bill,  DOt  ooDflidering  themselyes  micro- 
BOOpisiB,  may  lea^e  their  instnimentfl  at  home. 
We  are  all  noTices  in  the  work,  but  are  trying  to 
cultivate  an  interest  in  mioroscopy.  Bring  what 
yon  hare.  We  with  to  have  all  the  microtoopea  we 
can  pOflBibly  collect.  Come  and  help  ns  show  the 
BCteotific  world  that  Iowa  yetUyei.  J.  J.  M.  Aa- 
gear.  President,  Fort  Madison,  Iowa;  W.  D.  Mid- 
dleton.  Secretary,  Davenport,  Iowa. 


Bllcroacoplcal    Society    ot    Itl-rerpool.— The 

fourth  ordinary  meeting  of  the  Thirteenth  Session 
of  this  society  was  held  at  the  Boyal  Institute  on 
Friday,  April  Ist,  1881,  Dr.  Carter,  Presi'lent,  in  the 
chair. 

The  Hon.  Secretary,  I.  G.  Thompson,  announced 
the  donations  of  Twelve  Microscopic  slides  from 
A.  C.  Cole,  Esq.,  London,  Hon.  Member,  and  the 
Journal  of  the  Qaekett  Club,  from  the  Club.  One 
new  member  was  elected,  and  two  gentlemen  were 
nominated  for  election. 

The  President  then  called  upon  Mr.  Mayall,  Jr., 
F.B.M.S.,  for  his  communication  on  "  Brass  and 
Olass."  Mr.  Mayall  said  it  might  be  in  the  recol- 
lection of  many  then  present,  that  about  a  year 
ago  he  had  the  honor  of  addressing  a  few  remarks 
to  the  Society  on  the  subject  of  immersion  objec- 
tives, with  particular  reference  to  the  increase  of 
aperture  which  the  immersion  system  developed 
over  the  maximum  apertures  of  dry  objectives.  The 
remarks  he  had  then  made  appeared  to  have  pro- 
duced an  impression  on  the  Hon.  Secretary  of  the 
Society,  and  at  the  conclusion  of  the  meeting  that 
Hon.  Secretary,  with  a  zeal  peculiar  to  the  energetic 
race  of  Hon.  Secretaries,  pressed  him  to  promise 
a  more  detailed  exposition  of  his  views  on  aperture 
and  matters  relating  thereto.  In  fulfilment  of  the 
promise^  then  extractc  d  from  him,  Mr.  Mayall  said 
he  had  come  to  Liverpool,  not,  however,  with  a 
formal  paper  on  the  subject,  but  with  the  intention 
of  giving  a  few  illustrations  in  popular  form  which 
might  fittingly  be  given  under  the  heading  of 
**  Brass  and  Glass."  By  **  Brass  and  Glass,**  must 
be  understood  that  part  of  mioroscopy  concerned 
with  the  development  of  the  microscope  as  an  in 
Btrument  apart  from  its  application  to  this  or  that 
special  branch  of  study. 

Mr.  Mayall  said  that  it  had  recently  been,  most 
ungenerously  stated  in  public  that  the  "  Brass  and 
Glass "  party  among  the  microscopists,  cared  for 
nothing  but  mere  display  of  elaborate  apparatus, 
that  they  vied  with  each  other  in  encouraging  the 
manufacture  of  more  and  more  expensive  instru- 
ments for  the  gratification  of  their  personal  whims 
and  fancies,  and  without  the  slightest  reference  to 
advancing  any  scientific  branch  of  microscop:r.  It 
was  no  part  of  his  programme  to  explain  in  detail 
what  exactly  was  expected  to  be  gained  by  en- 


couraging opticians  to  construct  stands,  objectiTes, 
condensers,  etc.,  which,  from  their  elaboration, 
must  necessarily  be  costly,  but  might  point  gen- 
erally to  the  fact  that  the  most  conspicuous  devel- 
opments in  recent  microscopy— particularly  the 
delineation  of  microscopic  objects  by  means  of 
microphotography— were  absolutely  dependant  oo 
the  perfection  of  the  instrument.  How  the  im- 
provement of  the  instrument  itself,  was  by  no 
means  so  "  petty  **  a  subject  as  it  had  been  songbi 
to  insinuate.  He  ( \Ir.  Mayall)  thought  that  a 
thorough  investigation  of  the  principles  upon  which 
the  improvement  of  the  instramcLt  depended,  wu, 
by  no  means  an  unworthy  or  idle  task ;  ai.d  he 
tbougl  t  that  if  those  prinorples  were  moregeneraSj 
appreciated,  much  more  rapid  strides  would  be  made, 
and  certainly  there  would  be  far  less  publidtygiren 
to  crude  and  erroneous  interpretation,  the  ground, 
would,  in  fact,  bedearodof  much  mere  controvenial 
verbiage.  Taking  as  an  example  the  prevalence  of 
erroneous  views  with  regard  to  the  meanmg  and 
function  of  aperture — ^he  would  endeavor  to  give  to 
the  meeting  a  clear  statement  of  the  old  theory  of 
this  matter,  and  meet  it,  point  for  point,  by  the 
newer  views  of  which  Professor  Abbe,  of  the  Univer- 
sity of  Jena,  was  the  originator.  Then  by  meant  of 
a  large  nimibec  of  diagrams,  which  he  drew  on  the 
blackboard,  illustrating  his  subject,  Mr.  Mayall 
dealt  at  considerable  length  on  the  main  features 
of  what  he  termed  the  "Aperture  Controversy,* 
concluding  his  renuurks  on  that  branch  by  an  earnest 
appeal  to  all  present,  if  they  had  any  difficulties  to 
suggest,  to  suggest  them  forthwith,  as  it  was  the 
ardent  desire  of  himself  and  those  with  whom  he 
was  associated  in  the  controversy,  to  have  every 
point  of  dilTerence  thoroughly  explained,  their  sole 
motive  being  the  promulgation  of  aocurate  views. 
Mr.  Mayall  also  exhibited  and  described  in  detail 
several  specimens  of  "Brass  and  Glass,"  some  of 
which  he  commended  to  the  notice  of  the  meet- 
ing whilst  of  others  he  said  *'  the  less  said  the  bet* 
ter.**  Amongst  the  former  were  Tolles'  Microscope 
with  vertical  disc,  for  the  lateral  rotation  of  the 
sub-stage  with  two  stages  of  novel  constmctian. 
Boss*  Mechanical  stage.  Crouch's  Students'  IGcro- 
scope  with  approximately  frictionless  fine  adjoit- 
ment,  Parkes'  Child's  Portable  Microscope,  etc 

At  its  conclusion  a  vote  of  thanks  was  awarded  to 
Mr.  Mayall,  and  the  meeting  resolved  itself  into  a 
conversazione. 


New  Jersey  State  Mtcrosooplral  Society— 

This  society  met  on  the  2lBt  of  March,  in  Butgers 
College,  New  Brunswick,  President  Van  Dyck,io 
the  chaur.  Two  new  members  were  proposed,  k 
paper  was  read  by  the  President,  as  Part  L  of  an 
article  on  Angular  Aperture.  It  was  finely  illos- 
t  rated  by  well  drawn  diagrams  on  the  Uack-board. 
The  paper  was  noteworthy  for  its  thoroaghnett 
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ind  dearnesB,  aod  will  be  fsUowed  by  the  next  part 
itfome  ftitnre  meeting.  A  leqnel  was  read  by  Dr. 
Lockwoodto  hiB  paper  on  Abnormal  Entozoa  in 
Man,  pabliahed  in  this  Journal.  He  asked  attention 
to  the  fact  that  this  paper  was  repabUBhe4  from 
the   AxEBicAN  JouBiTAii  OF  IfiCBOscopT  in   the 

Virginia  Medical  Mmithly^  and  an  introdnotion  to 
it  by  Dr.  Epliram  Gatter,  was  read  to  the  society. 
He  showed  specimens  of  Mtrmia  albioang  taken 
from  an  apple  in  1873,  at  Unionville,  N.  Y.  A  frag- 
ment of  a  grab  was  shown,  which  was  Tomited  by  a 
girl,  a  diphtheritio  patient  at  New  Bnmswick. 
The  Secretary  pronoiinoed  it  the  anterior  portion 
ofaminnte  ooleopteran  larva.  The  same  gentle- 
man showed,  in  a  glycerine  monnt,  the  caudal  fin 
of  the  pygmj  fiah,  pygoHeug  oecidetUalis,  the  ten- 
gpined  stickleback— the  fin  being  attacked  by  the 
disease  due  to  the  presence  of  the  aqnatlc  ftmgns 
8aprolegne». 

A  Student's  microscope,  by  Qeo,  Wale,  with  one 
of  his  one-fifth  obJectiTes,  was  exhibited.  Both 
instrument  and  lens  showed  capacity  for  Tery 
high-cUss  work.  This  is  the  same  instrument 
which  was  so  fayorably  noticed  by  Dr.  Carpenter  at 
a  meeting  of  microscopists  in  London.  The  Society 
felt  justly  proud  of  the  superior  work  of  thehr  fellow 
member. 

The  Secretary  exhibited  Case  28,  being  the  con- 
clusion of  the  Vn  Century  of  the  Typical  Diatoms 
by  Prof.  Smith,  of  Hobart  College.  Dr.  Lockwood 
said,  he  thought  that  in  the  name  'of  Science  the 
society  could  congratulate  Prof.  Smith,  on  the 
happy  close  of  his  great  American  work  on  the 
DiatomacsB,  as  It  was  a  monument  to  his  genius 
and  great  labor  in  a  delicate  and  difficult  line  of 
work.  A  copy  of  Leidy's  Bhizopods  was  receiyed 
as  a  generous  donation  firom  the  Secretary  of  the 
Interior.  S.  Lockwood,  Secretary. 


Sam  FimmcUco  Bf  leroecopical  Society  ..-The 
regular  semi-monthly  meeting  of  the  San  Francisco 
Microscopical  Society  was  held  at  thehr  rooms  od 
Thursday  cTening,  March  Srd,  with  President  Ehme 
in  the  Chair.  The  discussions  of  the  previous 
meeting  called  out  an  attendance  of  members  in- 
terested in  the  detection  of  forgeries,  raised  drafts, 
etc,  and  who  were  well  repaid. 

A  large  list  of  acquisitions  to  the  library  were 
handed  in  by  the  Corresponding  Secretary,  and  the 
cabinet  was  added  to  by  the  donation  of  two  finely- 
mounted  slides  of  Santa  Maria  diatomaceous  earth, 
prepared  by  the  hands  of  Yioe-President  Norris, 
who  is  manifesting  a  fine  manipulation  in  the 
old  but  fertile  field  of  mounting  and  studying 
diatoms. 

Somewhat  in  the  nature  of  a  reply  to  criticisms 
on  a  previous  paper  on  "The  Detection  of  Forgery  by 
the  Aid  of  the  Compound  Mierosoope,''Dr.  J.  H. 
Wythe  read  the  following  paper  on 


OBAFHIOLOaT  I 

As  the  subject  of  forgery  is  one  which  so  fre- 
quently daims  the  attention  of  our  Courts  of  law, 
and  as  the  microscope  is  so  efficient  a  means  of  de- 
tection, everything  which  is  pertinent  to  the  subject 
becomes  of  importance.  In  a  communication  to 
the  San  Frandsco  Mieroscopical  Society,  last 
August,  I  quoted  an  article  from  the  Bcmkmr'f 
Magazine,  calling  attention  to  a  "  minute  secondary 
rhythm  caused  by  the  action  of  the  small  muscles  in 
regulating  the  amount  of  pressure  upon  the  pen, 
which  is  imperceptible  to  the  naked  eye,"  and  re- 
quires a  compound  microscope  with  a  power  of 
about  ten  diameters,  and  a  careful  illumination 
with  a  bulls-eye  condenser,  for  its  determination. 
My  article  added  to  the  quotation  some  account  of 
my  personal  investigations,  and  classified  the  vari- 
ous rhythms  necessaiy  to  be  observed  by  the  micro- 
scopical expert,  before  pronouncing  upon  the  ques- 
tion of  genuineness,  as  follows  : 

Firgt— The  rhythm  of  form  dependent  on  haUt  or 
organization. 

Setond^The  rhythm  of  progress,  or  the  Involun- 
tary rhythm,  seem  as  a  wavy  line  or  irregular  margin 
of  the  letters  when  well  illuminated  under  the  com- 
pound microscope  and  magnified  ten  diameters. 

Third^The  rhythm  of  pressure,  or  alternation  of 
light  and  dark  strokes. 

These  various  rhythms  should  be  examined,  as 
well  as  the  paper,  ink,  erasures,  and  the  comparison 
of  forms  of  letters.  After  considerable  experience,  I 
still  maintahi  that  "if  the  microscopist  careltally 
observes  these  three  rhythms,  being  careftil  of  the 
illumination  of  the  letters,  he  cannot  fail  to  demon- 
strate the  difference  between  a  genuine  and  an  imi- 
tated signature." 

Since  the  presentation  of  my  article,  I  have  read 
some  criticisms  which  remind  me  of  the  almost  uni- 
versal custom  of  neophytes,  to  whom  we  exhibit 
some  interesting  object  in  the  microscope  for  the 
first  time.  Instead  of  attending  to  the  object  shown,. 
theywiU  almost  universally  look  at  some  flaw  on 
the  cover  glass,  speck  on  the  eye-piece,  or  acci- 
dental streak,  and  ask :  "  What  is  that  dark  spot?* 
Some  of  these  criticisms  show  plainly  that  their 
writers  fail  utterly  to  comprehend  the  idea  pre- 
sented. One  finds  fkult  with  the  measurement  of 
200  to  809  in  the  inch  given  by  the  article  In  the 
Banker* t  Magazine^  and  declares  that  the  izregu- 
laritiesare  "without  doubt  caused  by  the  uneven 
surlkces  of  the  paper  fabric  assisted  by  capillary  at- 
traction." The  proofs  relied  upon  for  this  opinion 
aretheuneyen  edges  of  an  ink  drop,  or  of  a  line 
drawn  by  a  ruler.  From  this  the  conclusion  i& 
reached  that  "  there  are  no  regular  nerve  impulses 
perceptible."  As  to  the  number  of  the  vibrations,. 
I  consider  It  a  matter  of  but  littie  importance 
whether  there  are  six  or  six  thousand.  The  point 
I  endorse  is  that  there  is  an  irregularity  in  the  line 
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irhioh  amountB  to  »  rhythm.  The  Irregnkrity  pro- 
^Qoed  by  ftbaorptioii  of  hik  by  the  paper  ie  so  ot^ 
7ioiu»aiid  BO  ob^ioiuly  difEerent  from  the  rhythm 
of  progreei,  that  no  prMtioal  mkroecopist  would 
1^  in  danger  of  oonfonoding  them,  and  the  verieat 
tyro  woold  need  no  reminder. 

Another  oriUoiBm  in  the  Jannary  nomber  of 
the  Amkbioam  Joubhal  of  Mxobosooft  ia  aooom- 
panied  by  a  wood-eat  of  pen-atrokea  mftgnifled 
forty  diametera.  An  examination  of  this  wood-oat 
will  eonvinoe  any  one  of  the  dilferenoe  between 
the  irregoUritiea  of  linear  progreaa  and  the  ab- 
sorption of  the  "paper  fabric. **  Diiferenoef  in 
the  irregnlaritiea  of  the  linee  axe  alio  obTloaa  in 
the  woodpcnt.  If  it  had  been  magnified  bat  ten 
ifanes  (aa  proposed)  Inatead  of  forty,  the  rhythmical 
nature  of  the  vibrationB  woold  haTe  been  more 
evident. 

Inmyflntp^^it  waa  stated  that  a  Tolontary 
attempt  at  forgery  leads  to  an '  exaggeration,  or  an 
intermption  of  the  rhythm.  To  the  latter  part  of 
this  statement,  the  last  eritioism  referred  to  lends 
nnwitting  corroboration.  Xf  all  my  critics  follow 
in  this  line,  my  position  will  be  well  established. 
He  says :  "  The  troth  of  the  matter  in  this  respect 
is,  that  apon  examination  of  the  writing  of  the  ex- 
pert forger  onder  the  microroope,  we  find  the  sides 
•of  the  ink  strokes  mnch  more  eyen  (leis  tremn- 
loos)  than  those  of  the  one  they  are  intended  to 
imitate.  Indeed,  this  is  often  one  of  the  Tery  means 
by  which  the  fraod  is  detected.**  If  this  language 
means  anything  different  from  the  following, 
from  my  own  paper, lam  unable  to  peroeiTeit. 
**The  regularity  of  this  system  is  destroyed  by 
a  Tolontary  effort  at  imitation,  and  is  somewhat 
interfered  with,  but  not  entirely  broken,  by  mental 
•excitement."  An  "expert  forger"  will  destroy 
the  rhythm  of  the  impulses,  rendering  the  line 
''^less  tremulous,"  or  smoother ;  but  a  bungler,  or 
one  whose  oonsdenoe  interferes,  will  exaggerate  the 
rhythm. 

In  my  essay  I  sought  to  classify  and  so  put  upon 
«  soientiflc  basis  flMts  relating  to  rhythms  in  hand- 
writing, which  any  miorosoopist  ought  to  be  able 
torerii^.  On  audi  a  subject  it  would  be  absurd  to 
seek  for  anything  but  absolute  troth,  howoTcr 
refined  or  difficult  the  sesroh.  Courteous  criticism 
Is  therefore  to  be  desired  and  not  shunned.  I  desire 
this  the  more,  as  I  am  now  considerably  advanced 
in  the  preparation  of  a  book  on  this  spedal  subject, 
which  will  place  the  mode  of  examination  within 
the  reach  of  all  Interested. 

Dr.  Wythe  supplemented  his  reading  by  illustra- 
tions on  the  blackboard,  and  endeavored  to  make 
dear  his  position.  Mr.  DeniBon  and  others  re- 
gretted that  the  Doctor  had  not  brought  with  him 
aamples  of  writing  to  demonstrate  his  theory,  and 
the  Doctor  explained,  by  the  statement  that  it  could 
not  be  well  demonstrated  to  a  roomful  of  people, 


but  it  must  be  studied  at  home,  where  each  could 
satisfy  himselt  The  manifest  destre,  however,  of 
all  the  members  to  have  ocular  demonstration  of 
the  hypothesis  presented  to  those  who  claim  to 
have  some  experience  with  the  microscope,  resulted 
in  the  promise  of  the  Doctor  that  he  would 
come  prepared,  at  the  next  meeting  of  the  So- 
ciety, to  substantiate  his  dedaratbns  by  yariooi 
specimens  of  handwriting,  and  test  bis  theory  on 
the  same. 

Mr.  Hlokox,  one  of  the  indefatigablB  worken  in 
the  Society,  was  then  called  to  the  flront  hj  Presi- 
dent Einne,  who  was  armed  with  tests,  oarefoDy 
prepared  by  Secretaries  Denison  and  Banks,  to 
ascertain  whether  the  microscope  would  reveal 
under  his  eyes  and  manipulation,  which  of  several 
intersecting  lines  in  ink  were  written  first.  While, 
of  course,  the  test  as  to  distinguishing  such  priori^ 
was  hurried,  and  not  to  be  taken  as  conclusive,  had 
more  time  and  better  fbdlity  been  permitted,  the 
result  was  most  gratifying  to  all  the  members,  and 
no  doubt  to  the  genial  expert. 

After  the  dedston  was  endorsed  in  each  of  a  doses 
or  more  specimens,  the  key  was  produced  and  re- 
vealed the  fact  that  the  deductions  of  Mr.  Hiokox 
were  astoniehingly  accurate,  which  foot  added  to 
the  repuution  of  the  man  and  the  utility  of  the 
microscope  indefinitely  determining  the  matter, 
though  he  stated  that  no  doubt  apedmens  could  be 
prepared  which  would  baffle  any  one  to  decide  upon 
without  question. 

The  very  interesting  and  valuable  meeting  doeed 
at  a  late  hour,  with  adjournment  to  meet  Mareli 
17th,  when  Dr.  Wythe,  and  several  important  amend- 
ments to  the  by  laws  will  claim  the  attention  of  the 
members.  A  little  of  the  old  leaven  of  inrestiga- 
tion  seems  to  beinfhring  itself  among  the  membere, 
which  is  gratifying  to  alL 


The  regular  semi-monthly  and  adjouraed  anniul 
meeting  of  the  San  Frandsco  Microscopical  Sodetr 
was  held  at  the  rooms,  190  Sutter  street,  Mareh 
17th,  1881,  Preddent  Kinne  in  the  Ohahr.  Some 
additions  were  made  to  the  library,  and  12  finely- 
mounted  alides  of  diatoms  from  Dr.  Bae,  of  Ster- 
ling, Scotiand,  through  E.  Qentlemom,  Esq.,  were 
receiyed  in  exchange  for  diatomaceous  earth,  and 
added  to  the  cabinet.  The  Oorresponding  Seeretuy 
wasrequeated  to  thank  the  gentlemen  for  the  do- 
nations. 

Dr.  Harkness  presented  a  pamphlet  oontiining  a 
list  of  California  ftingi,  being  the  first  instalment  of 
about  400  discovered  during  the  past  year  by  him- 
9e\L 

H.  Barnard,  Esq.,  of  San  Frandsco,  was  propoeed 
for  reddent  membership,  which  propodtion  re- 
mains for  condderation  until  next  meeting,  under 
the  roles. 

The  Secretary,  0.  B.  Denison,  made  a  report  of 
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the  Btete  of  the  libnury  and  oabinet,  Bhowing  some 
respectable  addition!  to  them,  and  making  yarions 
ffoggeetions  for  their  improyement. 

The  Treasurer,  Qeorge  0.  Hldkox,  reported  upon 
the  finances,  showing  a  healthy  condition  of  the 
treasnzy. 

Fresldent  0.  Mason  Einne  made  the  following 

amruAXi  addbbbs  : 

Bait  FbanoiboO)  Febmary  3rd,  1881. 

To  the  Officers  and  Membert  of  (he  San  FrancUco 
Mieroteopieal  Society: — 

GsBTLKMEN :  As  it  is  one  of  the  dnties  pre- 
scribed in  oar  Constitntion  that  the  President 
of  this  Society  shall  make  a  report  at  the  dose 
of  his  term  of  office,  pertaining  to  general  mat- 
ters of  interest  which  haye  transpired  dnring  the 
the  year,  I,  of  conrse,  wonld  not  be  Just  to  myself 
or  the  gentlemen  who  honored  me  with  this  po- 
sition a  year  ago,  did  I  not  at  least  go  through  the 
form  of  making  an  annnal  address. 

Ton,  howeyer,  are  too  well  aware  of  the  fact  that 
there  has  not  been  the  amoont  of  interest  displayed 
in  the  many  branches  heretofore  inyestigated  and 
reported  on  from  time  to  time  by  onr  members 
that  should  haye  animated  ns,  and,  therefore, 
the  list  of  original  papers  and  yerbal  commoni- 
catioos  show  a  marked  falling  off  lh>m  preyions 
years.  , 

This  can  be  and  should  be  remedied  dnring  the 
coming  year,  and,  if  it  is  not,  it  is  yonr  own  fault. 
To  constantly  flU  the  position  of  the  all  absorbing 
sponge,  taking  eyerything  in  but  furnishing  nothing, 
unless  it  be  literally  squeezed  out,  is  not  the  place 
for  members  of  this  hitherto  fertile  Society  to  oo- 
eupy.  Host  of  you  are  capable  of  giying  us  ideas, 
and  papers  expressing  them  worthy  of  any  Sodety, 
and  all  can  do  much  more  in  this  respect  than  they 
oftlmes  think  they  can« 

Among  the  papers  read  before  the  Society  during 
the  past  year  I  find  first  that  of  our  yalued  member 
and  ex-flresident,  Mr.  H.  G.  Hanks,  on  *'  Busty 
Qold,**  which  was  filled  with  good  hints  andyaluable 
deductions. 

Mr.  Hanks  also  read  at  one  of  our  meetings  one  of 
Mr.  Melyille  Attwood*s  yery  carefully  prepared 
papers  on  the  deductions  he  had  made  regarding  the 
'* Clays  in  the  Oomstock  Lodes,"  and  at  another 
meeting  Mr.  Attwood  read  a  paper  on  the  **  Im- 
pregnation of  Portions  of  the  Endosing  Bocks  of 
the  Bdyidere  Lode,  Bodie,  with  Natiye  Silyer, 
Eleotmm  and  Gerargyrite.**  Mr.  Attwood's  papers, 
like  those  of  Mr*  Hanks,  are  always  interesting  and 
filled  with  information  regarding  the  mineralogy 
ofthisOoast. 

Onr  Tice-President,  Mr.  Wm.  Norris,  has  on 
TUions  occasions  embodied  the  results  c^his  in- 
yestigations  in  the  world  of  diatoms.  In  the  form 
of  papers  on  yarious  deposits  submitted  to  him 
for  examination,  more  particularly  those  of  the 


Napa  and  Santa  Maria  deposits  of  diatomaceou» 
earths. 

Thedisooyexy  of  the  latter  deposit,  and  which 
was  brought  before  ns  through  the  kindness  and 
liberality  of  a  friend  of  sdence  and  the  sodety^ 
Mr.  D.  W.  Grant,  was,  through  the  attention 
giyen  specially  to  it  by  Mr.  Norris,  quite  in- 
strumental in  gratifying  the  longings  of  many  of 
our  Eastern  fHends  for  a  more  thorough  know* 
ledge  and  a  greater  supply  of  the  so-called  Santa- 
Monica  deposit,  but  which  is  now  considered  as  a> 
waif  of  flotsam  and  Jetsam,  carried  to  the  latter 
point  in  the  ordinary  course  of  Nature,  from  the 
immense  deposits  of  Santa  Blaria  and  yidnlty.  Dr. 
J.  H.  Wythe  read  an  elaborate  paper  before  us  on 
the  "Deteotioii  of  Forgeries  by  the  Microsoope,**^ 
and  which  seems  to  haye  been  giyen  considerabla 
attention  by  some  brother  sdentists  in  the  East, 
and  like  all  new  theories,  has  been  assailed  by  thos^ 
not  holding  like  opinions. 

Our  Secretary,  Mr.  0.  H.  Denison,  has  also  giyen 
us  a  yaluable  paper  on  "Gkaphidogy,"  and  the  de- 
tection  of  forgery  by  the  aid  of  the  miorosoope. 
This  ably  written  paper  was  filled  with  original 
ideas,  and,  supplemented  by  ocular  demonstration^ 
seemed  to  controyert  many  of  the  assertions  of 
Dr.  Wythe  on  the  same  subject. 

Dr.  S.  M.  Mouser  has  fayored  us  with  seyeral  pa- 
pers on  the  matters  submitted  to  him  for  inyestlga- 
tion,  though  of  late  we  haye  missed  his  aid  in  thia 
respect. 

Dr.  Harkness,  one  of  our  most  esteemed  honoraxy 
members,  has  met  with  us  fh>m  time  to  time,  and 
by  his  presence  and  counsel,  giyen  us  yaluable  aid 
in  many  important  matters. 

The  Edwards'  collection  has  been  almost  wholly 
oyerhauled  and  put  in  shape  for  systematic  exam- 
ination, and  the  close  of  another  year  ought  to  see 
this  yaluable  adjunct  to  our  possesdonB  in  perfect 
order. 

Our  contributions  and  acquisitions  generally  haye 
been  large  and  yaried,  as  usual,  and  the  Library^ 
Oabinet  and  list  of  periodicals  are  greatly  enriched 
by  them;  and  ther^>ortof  the  Secretary  willna 
doubt  giye  the  details  that  this  general  summary 
cannot,  though  I  must  not  omit  the  mention  of 
Professor  H.  L.  Smith's  yaluable  "Oenturies  of 
Diatoms,"  which  haye  regularly  come  to  hand. 

Our  Treasurer's  report  will  show  a  good,  healthy 
condition  of  affUrs,  I  am  informed,  though  per- 
l)aps  not  up  to  the  balances  of  former  years,  but 
what  is  not  possessed  in  coin  is  now  in  the  rooma 
of  the  Sodety  in  the  shape  of  books,  slides  and 
materiaL 

We  haye  had  yidtors  at  our  meetings  frt>m  many 
localities,  and  it  is  with  pride  that  we  can  point  to- 
the  fsot  that  scientific  gentlemen  seek  out  the  So- 
ciety as  worthy  of  a  yidt  when  in  our  midst. 

Haying  giyen  this  brief  statement  of  the  condi- 
tion of  onr  Sodety,  it  now  becomes  my  mdan- 
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xholj  daty  to  formally  axmoimoe,  in  oomplUnoe 
irith  oar  Goustitation,  the  death  of  onr  esteemed 
fellow-member  and  co-worker,  onr  late  Treasnrer, 
Itr.  G.  L.  Ifnrdoch,  which  ooonrred  in  NoTem- 
ber  last.  His  prompt  attendance  and  genial 
presence  has  been,  and  long  will  be,  missed  by 
every  member.  Dr.  J.  P.  Whitney,  another  fellow 
member,  also  was  oalled  away  by  death  in  Novem- 
ber last. 

No  annnal  reception  of  the  Society  was  held  the 
past  year  in  this  city ;  bat  in  lien  thereof,  the  mem- 
bers of  the  Society  tendered  a  reception,  or  micro- 
scopical seance,  in  Aagnst  last,  to  the  citizens  of 
Oakland,  who  had  long  been  desirons  of  snch  a 
^ihering.  Twenty-one  microscopes  were  on  the 
tables,  and  onr  members  displayed  on  the  stages 
many  and  yaried  interesting  and  InstmotiTe  ob- 
jects. 

While  the  progress  of  the  Society  has  not  been  as 
great  as  many  of  ns  coald  wish  daring  the  past 
year--gaining  bat  few  members,  and  lacking  the 
attendance  of  those  whose  bosiness  and  residence 
have  preyented  them  fh>m  the  ability  of  meeting 
with  as  as  of  yore— still  the  oatlook  is  good,  and, 
with  carefnl  attention  to  the  pablishing  of  our  re- 
ports, I  am  confident  that  with  the  Board  of  Officers 
yon  will  select  to-night,  and  the  renewed  interest  of 
onr  members,  I  can  safely  predict  a  fniitftil  season 
for  the  year  1881. 

While  this  Society  has  aided  in  coltiyating  a 
greater  interest  in  the  porsalt  of  microscopical  re- 
search, and  created  a  desire  in  many  to  learn  more 
of  the  hitherto'  nnseen  wonders  of  microscopic  na- 
ture, it  has  also  proven  to  oarselves  and  others 
that  more  can  be  done  and  learned  by  anited  effort 
and  friendly  discnssions  aroand  the  society  table 
than  to  plod  along  silently  and  alone.  The  history 
of  the  society  in  the  past  year  or  two  has  shown  the 
Almost  absolute  necessity  of  regular,  thorough  and 
readable  reports  of  onr  meetings  in  the  press  of  this 
/City  and  Eastern  periodicals.  The  AUa  CaUfomia 
always  has,  and  still  is  willing  to  give  uh  every  fa- 
cility in  this  direction,  and  I  sincerely  trust  that 
much  care  will  be  bestowed  on  this  feature,  as  I  am 
xonfldent  it  has  aided  us  greatly  in  the  past. 

Permit  me,  in  concluding  this  very  brief  address, 
to  again  thank  you  for  the  honor  you  saw  fit  to  con- 
fer on  me  a  year  ago,  by  your  selection  of  one  as 
President,  who  has  proven  so  unable  to  be  present 
at  your  meetings,  and  to  tender  the  thanks  of  the 
Society  to  the  other  officers  for  the  work  performed 
by  them,  knowing  that  snch  labors  of  love  are  fully 
■  appreciated.    Very  respectfully, 

0.  Masom  Knmz,  President. 

The  regular  meeting  then  adjourned,  and  the  ad- 
journed annual  meeting  was  called  to  order  and  im- 
mediately went  into  the 

ELEcnoH  or  omcEBS. 

President  C.  Mason  Kinne  was  re-elected,  but 


owing  to  the  expectation  of  absence  from  town,  de- 
clined the  honor  with  thanks.  Vice-President  WU- 
liam^NoRis  was  then  ohosen  President,  but  in  coa- 
sequence  of  reasons  explained  to  the  satisfictian  of 
the  Society,  begged  to  be  excosed.  The  fttUowlng 
officers  were  then  balloted  for  and  elected  for  the 
ensning  year :  President,  Samuel  W.  Dennis,  ILD.; 
Yloe-President,  William  Norris,  (re-elected); Secre- 
tary, Charles  H.  Benison,  (re-elected);  Gorrsspond* 
ing  Secretary,  Charles  W.  Banks,  (re^daeied); 
Treasurer,  George  C.  Hiokox,  (re-elected). 

The  retiring  President  then  introduced  Dr.  Den- 
nis to  the  Society,  who,  on  taking  the  Chair,  tfasnked 
the  Society  for  the  nnmerited  complement,  for,  he 
said,  to  be  even  a  member  of  a  society  of  natiooil 
reputation— yes,  international  reputation— for  iti 
character,  intelligence  and  microscoploal  researdi, 
was  of  no  ordinary  significance.  To  be  an  aetirt 
member  was  far  more  honor  than  to  be  a  psseive 
officer.  The  success  of  all  organizations  depended 
upon  the  active  co-operation  of  the  officers  and  the 
individual  members^  and  this  he  hoped  to  secme 
the  coming  year.  For  his  part  he  would  say  thai 
if  the  Society  did  not  have  its  ftill  oomplemflnt 
or  number  of  meetings  this  year,  it  would  not  be 
his  fault. 

The  business  of  the  evening  to  this  point  had  pro* 
longed  the  meeting  beyond  the  ordinary  hour  of 
adjournment,  and  as  there  was  not  time  to  consider 
Ihe  subject  of  GnCphiology,  a  special  meeting  wai 
H>pointed  for  Monday  evening,  March  21st,  at  which 
time  the  subject  of  individual  muacolar  tremor 
would  be  considered.    Adjourned. 


A  spedal  meeting  of  the  San  Francisco  Micro- 
scopical Society,  at  the  Bodety-rooma,  UO  Sutter 
street,  convened  March  17th,  1881,  to  hear  Dr.  J. 
H.  Wythe  and  others  upon  the  subject  of  Graphio- 
logy.  An  unusual  number  of  visitors  were  present 
by  invitation,  it  being  undermtood  that  the  Doctor 
would  prove  his  theory  of  individual  museolsr 
tremor,  which  he  had  advanced,  or  endorsed  in 
his  previous  papers. 

Upon  calling  the  meeting  to  order,  the  President, 
S.  W.  Dennis,  said :  This  special  meeting  hii 
been  called  to  consider,  or,  perhaps,  I  may  better 
say.  to  more  fully  consider  the  subject  of  Graphio- 
logy,  or  the  detection  of  forgery  by  the  aid  of  the 
compound  microscope.  I  believe  you  are  all  aware 
that  it  is  a  very  important,  as  well  as  a  very  danger- 
ous, subject,  financially,  oonrnkerdally  and  kgallr. 
There  seems  to  be  no  question  that  the  microscope 
is  an  auxiliary  to  unaided  vision,  bat  there  is  some 
diflisrence  of  opinion  as  to  degree.  As  powerful  m 
the  instrument  is,  allow  me  to  state  that  it  cannot 
overcome  human  prejudices,  mental  delusions,  or 
optical  illusions.  With  your  permissioD,  Professor 
Wythe  will  open  the  discussion  with  a  paper  on  the 
subject : 
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ORAPBIOXX)OT. 

JSrpatUion  and  Ocular  Demon$traHon  of  Micro- 
Mopie  Rhythm*  in  Mdndwriiing,  hy  Profcjuor  J. 
M.  Wythe,  MJ?. 

At  %  fonner  meeting  of  the  MioroMopioal  Society 
sreqaeit  was  made  that  I  should  giye  ocular  de- 
monstration of  the  rhythmical  character  of  hand- 
writiDg.  As  the  object  of  all  associated  effort  In 
scientific  work  is  to  help  each  other  in  the  discoTcry 
andpropogation  of  tmth,  I  accede  oheerfdlly  to 
the  request,  and  shall  aim  to  exhibit  clearly  the 
methods  of  investigation  for  the  promotion  of  the 
ends  of  justice  to  which  reference  was  made  in  pre- 
Tioufl  papers.  Acting  on  a  hint  given  by  the 
retiring  President,  Ool.  Einne,  I  have  preferred  to 
do  this  in  the  form  of  a  written  communication. 

The  application  of  the  microscope  to  the  detec- 
tion of  forgeries  and  disguises  in  handwriting,  is  a 
subject  which  has  been  growing  in  interest  for 
•everal  yean.  It  has  proved  of  great  importance 
iu  comparing  the  texture  of  paper  and  the  relative 
age  of  ink  marks,  as  well  as  showing  the  presence 
of  erasures  or  additions  to  written  documents.  It 
is  now  proposed  to  extend  the  methods  of  general 
experts  in  handwriting  by  a  microscopic  examina- 
tion of  forms  and  rhythms.  In  former  papers  I  en- 
deavored to  analyse  and  dassity  these  rhythms  so 
as  to  plaoe  this  method  of  investigation  upon  a 
gdentiflo  basis.  It  was  dauned  that  in  addition  to 
the  ordinary  methods  of  examination  resorted  to  by 
professional  experts  a  comparison  of  the  rhythms  of 
handwriting  under  the  microscope  is  a  valuable 
means  of  research,  amounting  often  to  a  positive 
demonstration  of  the  authorship  of  a  disputed  sig- 
nature or  document.  This  I  shall  now  further  ex- 
plain and  demonstrate.  Before  doing  so,  however, 
Ldeeire  to  refer  to  the  general  methods  of  com- 
paring handwriting,  and  to  the  necessity  of  special 
illumination  of  the  character  under  the  microscope, 
since  these  sublets  have  an  important  practical 
connection  with  my  theme. 

Through  the  kindness  of  Jdi,  Norris,  the  Vice- 
President  of  the  society,  I  have  had  the  opportunity 
of  examining  and  making  extracts  lh>m  a  scarce  and 
valuable  work  published  in  London,  in  1871,  con- 
taining photo-lithograph  copies  of  letters  of  Junius, 
fiir  Philip  Francis,  Lady  Temple,  Lord  George 
Sackville,  and  others,  with  a  professional  investiga- 
tion and  comparison  by  Mr.  Oharles  Ohabot.  This 
work  contains  a  complete  exhibition  of  the  princi- 
ples of  comparison  of  handwritings,  and  con- 
cludes by  expressing  the  conviction  that  "the 
JunianMSS.  and  the  forty-four  letters  of  Francis 
have  all  been  written  by  one  and  the  same  hand.** 

The  Hon.  Edward  Thistleton,  in  the  introduction 
of  the  work,  declares  that  "the  prindples  which 
underlie  all  proof  by  comparison  of  handwritings, 
are  very  simple,  and,  when  distinctly  enunciated, 
-appear  to  be  self-evident.  To  prove  that  two  doo- 
oments  were  written  by  the   same  hand,  coinci- 


dences must  be  shown  to  exist  in  them,  which  can- 
not be  aoddental.  To  prove  that  two  documents 
were  written  by  different  hands,  discrepaneiM 
must  be  pointed  out  in  them  which  cannot  be  ao- 
counted  fbr  by  aoddent  or  by  disguise."  In  ac- 
cordance with  these  prindples,  Mr.  Ohabot  under- 
takes to  prove  the  identity  of  Junius  and  Sir  Phillip 
Frauds,  by  seventy  or  dghty  points  of  agreement, 
in  the  forms  of  the  letters  in  their  handwritting, 
orinhabitscommontoboth.  Some  of  these  coin- 
ddences  are  so  peculiar  and  distinctive,  that  it  is 
difBcultto  believe  them  to  be  acddentaL  Others, 
of  less  significance  individually,  become  of  im- 
portance firom  their  cumulative  power.  Many 
are  the  result  of  rooted  unconsdous  habit  in 
Frauds  and  others  inadvertendes  artificially  ao- 
quired. 

The  comparisons  of  experts,  as  shown  by  numecw 
ous  passageee  in  the  work  of  Mr.  Ohabot,  relate  to 
the  peculiar  formation  of  letters  and  words  and 
characteristic  habits  of  the  writers  respecting  dates^ 
paragraphs,  initials,  punotuation,  omissions,  ab- 
breviations and  spelling.  I  am  not  aware  of  an^ 
special  attention  having  been  directed  to  rhythm, 
except  a  reference  in  the  same  work  to  the  general 
method  of  disguise  by  altering  the  accustomed 
slope. 

In  examining  the  rhythm  of  handwriting  under 
the  microscope,  I  have  already  stated  that  carefU 
illumination  by  means  of  a  bulls-^e  condensing 
lens  is  almost  essential.  An  interesting  case  il- 
lustrating this  was  related  by  Professor  B.  H. 
Ward  in  his  inaugural  address,  as  Preddent  of  the 
American  Sodety  of  Mlcrosoopists.  One  party  sued 
another  to  recover  the  value  of  a  note.  The  de- 
fendant did  not  deny  that  the  note  was  genuine,  but 
claimed  that  it  had  been  paid,  and  that  the  date 
was  originally  earlier  than  the  date  of  the  receipt 
and  had  been  changed  to  its  present  date  for  pur- 
poses of  fraud.  Two  figures  of  the  date  of  the 
note  were  written  in  a  handwriting  which  differed 
from  the  body  of  the  note.  The  prosecution 
claimed,  however,  that  there  had  been  no  change 
but  that  the  note  had  been  filled  out  several  days 
before  it  was  signed,  and  the  places  of  these  figures 
had  been  left  blank  until  the  time  of  the  dgnature. 
The  note  was  put  into  Professor  Ward's  hands  fbr 
examination.  The  body  of  the  note  was  written 
in  a  small  hand  with  pale  ink;  the  figures  in  ques- 
tion were  written  in  a  bold  hand,  with  black  ink. 
There  was  no  evidenoe  of  erasure,  nor  any  change 
in  the  surface  of  the  paper  indicating  that  it  had 
been  tampered  with.  On  examining  the  figures 
with  the  microscope,  he  could  find  no  evidence  to 
prove  that  any  other  figure  had  been  written  in 
the  location  of  the  present  figures,  but  by  chang- 
ing the  illumination  and  resorting  to  a  number  of 
expedients,  he  at  last  discovered  the  fsint  out- 
lines of  a  figure  corresponding  in  size  and  ahtpe 
with  those  of  the  other  figures  in  the  body  of  the 
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note.  This  figure  indicated  a  date  earlier  than  the 
date  of  thereoeipt  and  oorreiponded  with  the  state- 
ment  of  the  defendant,  thus  proTingthat  the  bolder 
flgnrea  were  forgeries." 

The  rhythsui  to  which  the  attention  of  the  Soeiety 
has  been  aaked,  have  been  named  respeotiTely  the 
rhythm  of  form,  of  progress  and  of  pressure.  As 
some  critidsms  hare  been  made  on  certain  points 
connected  with  these  rhythms,  I  venture,  even  at 
the  risk  of  some  proUzity  and  repetitions,  to  enlarge 
npon  them. 

I— THB  BHTTHX  OF  FOBK. 

Atf  the  general  slope  of  the  letters  is  the  principal 
element  in  this  rhythm,  a  microscopic  examination 
la  not  essential,  although  often  very  naefol  in 
forming  a  {adgment,  especially  if  a  moderate  magni- 
fying power  is  nsed.  In  some  handwriting,  the 
letters  slope  nniformly  at  one  angle ;  in  other  speci- 
mens, at  another  angle ;  in  some  there  will  be  habit- 
ual and  rhythmic  interraptioDB  of  the  slope; and 
others  will  be  habitnally  qolte  irregular.  In  dis- 
guised hands  this  rhythm  will  be  the  most  changed, 
yet  in  writing  of  some  ccmsiderable  length,  it  will 
be  strange  if  the  writer  does  not,  in  some  places, 
fkll  into  his  natural  or  accustomed  rhythm.  Of 
coarse,  in  comparing  this  or  any  other  rhythm,  the 
examiner  is  supposed  to  have  before  him  enough  of 
handwriting  which  is  undoubtedly  genuine,  to  en- 
able him  to  Judge  of  the  normal  rhythm. 

n— THX  BHTXHM  OF  PB00B1S8. 

By  this  is  meant  the  tremulousness,  or  irregularity 
of  the  lines  in  the  progress  of  the  writing.  It  is 
seen  either  as  a  wavy  line  or  irregular  margin  of  the 
letters  when  illuminatid  well  under  the  compound 
microscrope  and  magnified  about  ten  or  fiteen 
diameters.  It  is  best  seen  in  the  binocular  micro- 
scope. An  article  in  the  Banker's  Magaeine  reter- 
ring  to  this  rhythm,  and  ascribing  200  to  800  varia- 
tions in  the  inch,  has  been  much  criticised.  The 
nunber  of  the  vibrations,  however,  is  quite  unim- 
portant, and  will  differ  much  with  the  circum- 
stances of  the  writer  as  to  health,  emotion,  or  haste. 
Sometimes  this  rhythm  will  be  seen  only  on  one 
edge  of  a  line,  owing  to  the  peculiarity  of  the  pres- 
■uze  by  the  side  of  the  pen  on  the  paper.  This 
one-sidedness,  which  is  quite  frequent,  is  a  suf- 
ficient reply  to  the  suggestion  that  the  absorption 
of  the  paper  is  the  cause  of  the  rhythm.  Bibulous 
paper  will  absorb  ink,  and  cause  irregular  edges 
of  pen  marks,  but  it  will  not  make  tremulous  or 
wavy  lines.  The  tremulousness,  also,  is  so  differ- 
erent  in  the  handwriting  of  different  persons,  that 
only  personal  characteristics  can  account  for  it.  This 
rhythm  is  sometimes  chiefly  in  the  up  strokes,  and 
sometimes  in  the  down  strokes.  In  age,  debility, 
or  excitement,  the  tremor  in  the  handwriting  is 
visible  without  a  microscope,  although  better  seen 


with  it,  but  in  point  of  lust,  as  the  mieroeoope 
shows  ever  one's  hand  vibrates,  more  or  less,  it 
may  not  always  be  easy  to  trace  the  ihythmio 
character  of  this  vibration,  yet  calm  and  patient 
study  will  generally  determine  it,  after  the  mioo- 
soopic  examination  of  a  few  lines  of  writmg. 

To  illustrate  this  rhythm,  I  quote  from  so 
article  by  Professor  Onrtis,  of  Chicago,  in  refer- 
ence to  a  case  related  to  him  by  ProLBsbooek: 
"A  note  was  put  into  his  hand  fbr  examinatioD, 
with  an  endorsement  upon  it,  which  professed  to 
have  been  written  by  one  William  Lill,  who  wu 
dead.  The  note  was  not  paid  by  the  party  maloog 
it,  and  the  owner  applied  to  the  estate  of  Kr.  Lill 
for  payment.  A  large  ntmiber  of  the  signatoree  of 
Bir.  Lill  were  given  to  Prof.  Babcock  fbr  com- 
parison. He  noticed  an  unsteadiness  in  the  lines  of 
these  signatures.  In  the  earlier  ones,  this  tremor 
was  slight,  hardly  perceptible  to  the  naked  eye, 
and  confined  to  the  upward  strokes,  while  the  dovn 
strokes  were  firm  and  steady.  This  tremor  incresied 
somewhat  in  the  later  signatures.  From  this  ap- 
pearance, he  concluded  that  Ur.  Ull  was  an  old 
man,  who  had  been  growing  feeble  for  a  number  of 
years.  The  endorsement  upon  the  note  resembled, 
to  the  naked  eye,  the  undoubted  signatures  Teiy 
closely ;  but,  on  examlniDg  it  with  the  microscope 
it  presented  some  striking  points  of  difference. 
The  up  strokes  were  even  and  smooth,  indicatiDg 
that  the  one  who  wrote  it  had  a  steady  hand,  qmte 
different  from  the  hand  of  the  trembling  old  man 
who  was  supposed  to  have  signed  it.  This  case, 
however,  is  a  somewbat  exceptional  one.  The  for- 
ger was  an  unusually  bold  man.  As  a  rule,  a  yooog 
and  healthy  person  writes  his  own  name  rapidly, 
and  the  lines,  whatever  may  be  said  as  to  their 
beauty,  are  usually  firm,  while  the  forger,  who 
writes  slowly  and  anxiously,  strives  to  imitate  his 
copy,  introduces  as  a  consequence  a  certain  tremor 
into  the  lines,  which,  on  oarefhl  comparison  with 
the  genuine  signature,  at  once  betray  the  firand.* 
This  case  Professor  Ourtis  related  to  show  that 
however  dose  an  imitation  may  be.  It  is  never  «> 
close  as  to  avoid  some  imperfection  which  maybe 
detected  by  careful  microscopic  examination.  It 
illustrates,  also,  the  rhythm  which  I  have  oalkd 
the  rhythm  of  progress.  The  rhythmic  tremor  of 
the  writer,  with  the  vibrations  greater  in  the  np 
strokes,  was  wholly  different  from  the  bold  strokes 
of  the  forger,  of  the  endorsement.  One  less  bold 
would  have  exaggerated  the  rhythm. 

m. — TEX  BBITHX  OF  PBS8SUBB. 

This  rhythm  is  an  alternation  of  dark  and  light 
lines,  or  parts  of  lines,  from  the  more  continuona 
pressure  of  the  pen  upon  the  paper.  This  also  may 
often  be  seen  by  the  naked  eyp,  but  sometimes  re- 
quires and  is  generally  obeyed  better  with  the 
microscope.  The  rhythm  is  often  very  character^ 
istic.    Sometimes  the  pressure  will  be  heaviest  on 
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vrerj  down  stroke,  or  on  oertain  parts  of  each  down 
stroke.  At  othert  it  will  be  noticeable  only  at 
initials,  or  onrres,  or  at  certain  intenrals.  If 
I  were  disposed  to  claim  originality  in  the  investi- 
gation of  rhythms  in  handwriting,  it  wonld  be  re- 
ipecting  this  rhjrthm  of  pressure  rather  than  that 
of  progress,  which  has  been  fkr  more  criticised.  I 
■ball  be  content,  however,  if  in  classifying  these 
rhythms  I  shall  promote  a  scientiflo  method  of  re- 
search by  means  of  the  microscope  which  shall  be 
of  practical  vahie  in  business  aiSsirs.  In  order  to 
fhlly  illustrate,  and  I  may  say  demonstrate,  my 
theme,  I  have  taken  from  my  drawer  five  envelopes, 
numbered  respectively  1, 2,  8, 4  and  6.  They  have 
been  taken  hap-hazard,  and  contain  the  same 
ftddress,  written  by  different  persons.  The  fol- 
lowing memoranda  show  the  difbrences  in  their 
rhythms : 

1. 


Jirff<  iSAyt^m— Begnlar  slope  from  right  to  left 
of  perpendicular,  a  light,  f^ee  hand. 

Second  JZAytAm— Qonerally  regular,  bat  thr 
lower  edge  of  horizontal  lines  are  the  roughest, 
(seen  especially  In  the  S.  andFr.  of  "San  Fran- 
cisoo.") 

Third  JZAylAm— Pressure  uniform ;  heaviest  on 
down  strokes,  with  peaceful  transitions. 

Fint  Bhgthm —'Dropping  toward  perpendicular 
kbout  every  third  letter. 

Second  rAy/Am— Tolerably  reguUr,  but  the  left 
side  of  stroke  clear  and  right  side  quite  rough. 

Third  i?Ay<Ain— Generally  heavy,  but  irregular. 

:f  UMBBB  8. 

MrstJihythm—Utigular.  A  backhanded  writing 
with  interruption  of  pen. 

Seco9id  Hkythm—Yery  regular. 

Third  lihgthm —Down  strokes,  often  exagger- 
ated (rhythmetically)  so  as  to  split  the  point  of  the 

NUMBSB  i. 

First  aftd  Third  J^AytAiiw—Irregular. 
Setoitd  Jihythm—IUsguiMLX, 

NUMBSB  5. 

First  Rhythm  -Tolerably  regular. 

Second  Bhythtn—Yine  in  the  down  strokes,  pro- 
nounced in  the  up  strokes  ;  inclined  to  be  roughest 
on  right  side  of  the  down  strokes. 

Ihird  Bhythm—To]eT2^)\J  regular.  SpUts  pen. 

A  comparison  of  these  handwritings,  by  means  of 
tUo  binocular  microscope,  with  an  oDjective  of  four 
inches  equivalent  fooas,  and  well-illuminated  with 
\he  condenser,  will  convince  any  one  of  the  truth  of 
my  position— that  the  microscopic  rhythms  of 
questionable  handwriting  should  be  compared  with 
the  genuine,  as  well  as  the  forms  of  letters  and 


habits  of  the  writer  s,  before  a  Judgment  respecting 
its  genuineness  is  pronounced,  and  that  such  com- 
parisons will  greatly  farther  the  ends  of  public  Jus- 
tice by  enabling  an  expert  to  give  s»tisflsctory  rea- 
sons for  his  opinion. 

At  the  close  of  Dr.  Wythe's  paper,  the  President 
called  upon  Mr.  Oeo.  0.  Hickox,  a  well-known  ex- 
perk  in  the  examination  of  handwriting.  Mr. 
Hickox  said  he  had  but  recently  commenced  to  use 
the  microscope  in  the  examination  of  handwriting, 
but  without  its  use  he  had  many  years  ago  discov- 
ered and  noticed  the  peculiar  style,  or  form  of  the 
writing  of  different  individuals.  He  had  termed  it 
the  idiosyncracles  of  a  man's  handwriting,  but 
perhaps  the  word  rhythm  might  be  a  better  term 
to  distinguish  it.  He  said  that  he  had  also  known, 
and  seen,  by  his  unaided  vision,  the  peculiarities 
which  Dr.  Wythe  termed  the  *'  rhythm  of 
pressure ; "  yet,  like  the  pecuHarities  of  style  and 
form,  he  had  not  thought  to  term  It  a  rhythm.  The 
other  rhythm  which  had  been  mentioned,  of 
**  Progress,**  he  had  not  examined  suf&ciently  to 
give  a  positive  opinion  upon.  He  then  proceeded 
to  illustrate  upon  the  blackboard  his  experience  in 
several  cases  of  forgery  in  which  he  had  been  called 
as  an  expert,  and  kept  the  audience  for  half  an  hour 
listening  to  his  very  interesting  and  instructive  re- 
marks. 

The  President  then  called  upon  Mr.  0.  H.  Deni- 
son,  who  said  that  he  supposed  the  evening  would 
be  devoted  in  listening  to  Dr.  Wythe,  therefore  he 
had  not  expected  to  say  anything,  yet  he  was  al- 
ways ready,  at  a  proper  time,  to  give  his  views  upon 
any  subject  to  which  he  had  given  thought.  It  was 
well  known  to  members  of  the  Society,  if  not  to 
others,  that  he  had  differed  from  Dr.  Wythe  upon 
the  theory  that  a  person  could,  by  the  microscope, 
distinguish  an  Individual  muscular  tremor,  which 
was  peculiar  to  each  writer,  and  could  be  seen  by 
and  be  practically  demonstrated  to  others.  He  dif- 
fered, also,  as  to  the  discovery  or  claim  of  Dr.  Wythe 
regarding  the  classification  of  handwriting.  In  his 
papers  before  tbe  S3ciety,  Dr.  Wythe  had  stated  his 
discoveries  and  claims  as  follows : 

First  —The  rhythm  of  Form. 

Second  -The  rhythm  of  Progress. 

Third— The  rhythm  of  Pressure. 

"  The  first  I  call  the  rhythm  of  Form,"  said  Dr. 
Wythe,  "because  of  its  easy,  flswing,  graoeftil 
form ;  **  whereupon,  he  made  upon  the  blackboard  a 
series  of  graceful  curves  and  scrolls.  -  Now  I  ask, 
in  all  sincerity,  is  there  anything  new  in  this  so- 
called  "  rhythm  of  Form  ?  "  Has  it  not  been  known 
and  distinguiahed  as  long  as  the  art  of  handwriting 
has  been  practiced  ?  Upon  the  pages  of  the  old,  il- 
luminated missals  in  the  early  ages  of  the  art,  on 
the  old  parchments  used  by  our  ancestors,  in  the 
records  of  every  old  New  England  town,  can  be  seen 
the  same  easy,  graceful,  flowing,  rhythmical  style, 
and  it  was  distinguished,  discovered,  and  admired 
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two  hundred  yean  ago.  Are  we,  then,  to  be  grareljr 
told  that  SDoh  a  olaaailloation  of  easy,  flowing, 
graoefal  handwriting  is  a  diaoovery?  Beaide,  I 
call  your  attention  to  the  fact  that  Mr.  Hickox 
says  he  saw  it  many  years  ago,  bnt  gvre  it  another 
name. 

I  call  your  attention  in  the  same  connection  to 
the  third  claim  of  olassifloation,  termed  "Bhythm 
of  Pressure;**  but,  as  Mr.  Hickox  said  likewise  he 
had  observed  it  many  years  ago,  it  really  seems  un- 
necessary for  me  to  dwell  upon  it.  It  is  old ;  has 
been  previously  known  ;  therefore  is  not  new.  Leav- 
ing, therefore,  these  claims  of  originality  where 
they  are  now  placed  by  this  testimony,  we  find  the 
subject  brought  down  to  its  true  point,  which  is 
quoted  by  Dr.  Wythe  and  myself  in  former  papers, 
viz.: 

Is  there  a  muaoular  tremor  amounting  to  a  rhythm 
in  the  handwriting  of  every  man,  caused  by  nerve 
pressure  upon  the  pen,  seen  only  by  the  aid  of  the 
microscope,  comparable  by  individuality  with  an- 
other, showing  200  or  300  variations  to  the  inch, 
and  which  difference  can  be  demonstrated  to  a 
Ck>urt  and  Jury? 

I  say  not,  and  I  propose  a  test  to  Dr.  Wythe  like 
this  :  Ten  persons  shall  write  on  any  subject,  upon 
as  many  separate  sheets  of  paper,  a  dozen  lines 
each,  without  signature  ;  then  mrite  their  names  on 
other  separate  pieces  of  paper,  a  key  of  which  shall 
be  placed  in  the  hands  of  the  President,  these  to  be 
examined  by  Dr.  Wythe  for  a  week,  at  the  end  of 
which  time  he  shall  tell  us,  if  he  can,  which  sig na- 
ture belongs  to  each  sheet  by  the  similarity  of  its 
rhythm,  and  then  show  the  society  where  and  how 
(hey  are  alike  and  where  they  differ.  He  has  shown 
five  envelopes  here  to-night  to  illustrate  his  classi- 
fication, but  nothing  to  prove  the  theory  of  muscu- 
lar tremor. 

And  now,  lest  my  position  be  misunderstood,  al- 
low me  to  say  that  I  believe  and  know  the  micro- 
scope to  be  of  the  greatest  assistance  to  the  exam- 
iner of  handwriting,  and  hope  that  it  will  soon  be 
an  acknowledged  power  in  the  practice  of  law,  as  it 
already  is  in  the  practice  of  medicine,  but  it  must 
be  used  cautiously,  and  merit  must  not  bo  claimed 
for  it  to  which  it  is  not  entitled. 

Dr.  Wythe,  in  answer,  said  that  his  ideas  upon 
the  subject  had  been  embodied  and  set  forth  in 
three  papers  before  the  Society,  and  he  had  nothing 
more  to  add  bui  to  reiterate  what  he  had  said  in 

them.        ^ 

The  President  invited  several  visiting  gentlemen 
to  express  their  views.  One  of  the  visitors 
"thought  a  classification  of  handwriting  would  be  a 
step  forward,  and  would  enable  examiners  to  pro- 
ceed effectively  in  thehr  search."  Another  gentle- 
man said  he  "  was  gUtd  Dr.  Wythe  was  able  to  give 
a  reason  for  the  hope  that  was  within  him." 

Mr.  Denison  said  "  if  Scripturf^  was  to  be  brought 


into  the  discussion,  he  had  a  text  whioh  had  oc- 
curred to  him,  and  which  was  an  apothegm  ss  cor- 
rectly appUed  to  science,  as  religion :  Prwe  aU 
things,  and  hold  fast  to  that  which  is  good. 

After  a  desultory  talk  of  a  few  moments,  the 
President  dismissed  the  unusually  intereetittg  meet- 
ing'   _,_ 

EXCHANGES. 

Good  uneleanod  diatomacoous  material,  ocm- 
tftininK  Arachnoidiscus.  Heliopolta,  Tricenuiura, 
Isthmia.  PleiirosiKma,  Surirella  Gemma,  bvA 
Terp8  noe  MumIoh.  wanted  in  exchange  (or  wt^l  - 
mounted  slides  of  arranged  diatoms,  eto..  mf 
offers.    Danl.  G.  Fort.  Oswego,  N.  Y. 

Well  mountetl  histologieal  and  patholoffi 'iil 
slido»  in  ox<'lmnge  for  other  first-class  8lid«'N 
Lewis  M.  Ea.slmun,  M.D..  349  Lexington  stivt, 
Baltimore,  Md. 

Wanted,  about  2  ounces  of  fossil  deposit  fmci 
Bemis  Lake,  or  any  other  eontnining  the  largest 
form  of  N.  rhomboides.  Libenil  exchange  fn.m 
list  will  bo  given  by  E.  Wheeler.  48  Tollingtoa 
Road.  London.  England. 

A  Baker  stAnd.  also  a  new  Imported  $12  Zitli»>r. 
to  exchange  for  first-class  objectives.  Box  lo'. 
Astoria,  L.  L 

The  Liithe  and  Its  Uses,  etc.,  for  a  Nobert  plat** 
or  a  Micrographic  Dictionary.  E.  Pincknt^. 
Dixon,  111. 

Wanted,  a  foreign  microtome  in  exchanin'  f-^ra 
('  clarionet,  in  good  order  and  worth  $35.  T.  h.  k\. 
Asylum.  Toronto.  Canada. 

Wanted.  diHtomac(3ous  deposits  (about  a  bu^b»  t 
of  each  kind,  bv  express),  for  good  slides,  mar-- 
rial.  or  cash.    (teo.  B.  Scott,  Box  4.195,  New  Y<»rL. 

Wanted,  a  s<^cond-hi\nd  microscope  with  pow<»> 
of  BO  to  350  diameters,  price  $ioto$35:  will  givf 
lM»oksand  chemicals;  for  list  address  A.  Mepr 
Cogan  House  P.  C.  Penn.,  describing  micrj- 
scope  and  accessories. 

First-class  slides,  palates  f>f  marine  molu*"*!. 
and  other  marine  obj«»cts.  for  flrst-elass  rock  -«  - 
tions  or  crystals,  cabinet  or  microscopic  s|»-  - 
mens :  lists  exchanged.  Rev.  J.  D.  King.  Edir:- 
ton,  Mass. 

Will  exchange  mineral  specimens  of  Idaho  f  r 
such  books,  mineral,  curiosities,  etc.,  etc..  a>.  I 
desire ;  Household  Microscope  wanted :  state  wl^* 
you  havt^  to  exchange,  giving  particulars.  J.  I'. 
Clough.  Junction,  Lemhi  Co.,  Idaho. 

Sele<'ted  and  well-mounted  diatoms,  in  ♦•'- 
change  for  other  goods.  sli<les.  or  material,  et  . 
W.  H.  Tivy,  6th  and  Olive  Sts..  St.  Louis  Mo. 

Diatoms  in  situ,  and  freealgse.  and  other  mn- 
terial.  animal.  vegetJible.  and  minenil.  t-*  f.v- 
change,  by  list,  for  material  or  mounted  obict-: 
none  but  first-class  objects  oflTered  or  desired,  il. 
A.  Booth.  Longmeadow.  Mass. 

WantfMl.  copy  of  Microgranhlc  Dictionary.  Sfv- 
ond  Edition,  in  exchange  for  Leidy's  Rhi2Sfop4*i  . 
etc.    A.,  care  Editor  this  journal. 

Beautiful  Beryls,  Garnets.  Tourmalines.  R"-"* 
Quartz.  Muscovite.  Granites  in  variety,  etc.  f" 
exchange  for  coins,  shells,  fossils.  mineraN. 
books,  magazines— anything.  Describe  otf^r^ 
fullv.  C.  Le  R.  Wheeler.  Wilmot.  Merrimack  C'.. 
N.  H. 

Over  100  new  first -class  transparencies  for  th" 
lantern,  to  exchange  for  microscope  aocessori»*>: 
a  first -class  1-12, 1-4.  and  1  inch  objective  wani»M. 
Box  107.  Astoria,  L.  I. 

A  good  microscope,  costing  $136  in  Paris,  in  ex- 
change for  a  good  working  spectroscope,  Addrp'*^* 
"Spectroscope."  care  .\merican  Journal  Micro- 
scopy, uDey  Street.  N.  Y. 
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Trichinae,  Disease  Germs,  Etc. 


N  the  Philadelphia 
Ledgei\  of  Apiil  9th, 
appeared  the  follow- 
ing intereBting  letter 
from  Prof.  Leidy, 
which,  like  every- 
thing else  from  the 
pen  of  that  able  mi- 
croscopist,  deserves  a 
careful  perusal: 

Frequent  notices  in  the  daily  papers  re- 
garding pork  infested  with  trichina,  and  its 
danger  when  used  as  food,  leads  the  writer 
to  make  a  few  remarks  on  this  and  kindred 
subjects,  in  the  view  that  they  may  serve  to 
caution  some  iJeraonA  and  g^ve  relief  to  the 
fears  of  others.  Abundant  proof  goes  to 
show  that  the  minute  thread- worm,  trichina, 
is  ordinarily  introduced  into  the  human 
body  by  eating  raw  ])ork  infested  with  the 
parasite.  The  trichina  cannot  be  con- 
sidered as  common  in  the  hog,  occurring 
perhaps  not  oftener  than  once  in  ten  thou- 
sand, and,  as  pork  is  usually  not  eaten  raw, 
the  chances  of  infection  are  few,  though  suf- 
ficiently frequent  to  be  worthy  of  the  greatest 
care.  The  pai'asite  is  not  dangerous  from 
any  inherent  quality,  nor  does  it  •*  eat  up" 
the  individual  infested,  as  was  intimated  in 
the  report  of  a  recent  case  published  in  the 


newspapers.  Its  eflfects  are  proportioned  to 
its  numbei's,  each  being  a  centre  of  irrita- 
tion, and  when  they  number  millions,  dis- 
tributed throughout  the  muscles,  they  be- 
come so  many  •*  thorns  in  the  flesh." 

The  temperature  of  boiling  water  will  not 
only  kill  trichina  but  all  other  parasitic 
worms,  so  that  by  cooking  meats  all  danger 
of  becoming  infested  by  them  is  removed, 
nor  can  any  bad  efifects  result,  as  no  known 
parasitic  worm  is  poisonous.  All  our  food 
animals  are  liable  to  parasites,  so  that  there 
is  no  use  to  think  of  discarding  any  one, 
especially  as  all  are  innocuous  when  cooked. 
The  lovers  of  veiy  rare  beef  occasionally 
receive  the  tapeworm  as  a  guest,  but  the 
occurrence  is  rarer  than  the  parasite,  for  the 
moderate  heat  to  which  the  meat  containing 
the  latter  has  been  subjected  in  most  cases 
is  sufficient  to  kill  it. 

The  discovery  of  trichina  in  man  was  made 
by  the  English  surgeon,  Hilton,  in  1833, 
and  the  worm  was  subsequently  named  by 
Owen.  The  parasite  was  first  discovered 
in  the  hog.  by  tlie  present  writer,  35  yeai-s 
ago  (see  Proceedings  of  the  Academy  of 
Natural  Sciences,  Philadelphia,  1846,  p. 
108),  in  the  meat  iroia  which  he  liad  dined, 
Luckilv  for  him  the  meat  was  cooked  and 
while  lie  escaped  trichinosis  the  trichina 
'  did  not  escape  him.  Observing  minute 
spots  in  the  slice  of  meat  on  his  plate,  lie 
reserved  the  piece  and  examined  it  with  tlie 
'  microscope,  which  revealed  a  multitude 
of  diminutive  worais  coiled  up  and  enclosed 
in  cysts.  Little  then  did  he  or  others  sus- 
pect the  relationship  of  trichina  in  the  hog 
and  man,  or  that  it  was  of  any  significance 
as  an  agent  of  disease  and  death;  nor  was 
it  then  suspected  that  the  parasite  was 
probably  tlie  cause  which  led  the  gi'eat 
I  lawgiver  of  the  Jews  to  declare  the  hog  to 
be  an  unclean  beast,  unfit  for  food.    It  is 
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probable  from  the  scarcity  of  good  fuel  in 
Palestine  and  other  countries  of  the  Orient, 
that,  when  pork  was  used  as  food,  it  was 
often  eaten  raw,  and  thus  may  have  fre- 
quently given  rise  to  disease  and  death,  re- 
sulting from  trichinosis,  the  nature  of  which 
is  a  discovery  of  recent  date.  Perhaps  mil- 
lions have  died  from  trichinosis,  through 
successive  centuries,  without  any  suspicion 
SA  to  the  source  of  the  affection.  A  soldier 
in  the  late  civil  war  said  to  the  writer,  '*  I 
wish  I  had  as  manv  dollars  as  I  have  eaten 
pounds  of  raw  pork."  Does  not  this  suggest 
the  idea  that  many  soldiers  have  died  of 
tricliinosis  who  were  suspected  to  have 
been  victims  of  typhoid,  rheumatic  and 
malarial  fevei*s  ? 

Let  all  meats  be  properly  cooked  and  all 
danger  of  parasitic  infection  is  removed. 
The  writer  long  ago  suggested  that  primi- 
tive man  was  perhaps  led  to  cook  his  food 
from  the  impression  that  he  would  bum  the 
ugly  worms  he  obsen^ed  in  skinning  and 
preparing  animals,  and  thus  prevent  their 
introduction  into  his  own  body.  It  is  not 
recommended  that  meats  should  be  exces- 
sively cooked;  and  even  when  rai*e  they  may 
be  safely  eaten,  but  there  is  no  certainly 
against  infection  if  they  are  used  in  a  half 
cooked  or  nearly  raw  condition. 

The  writer  is  uncertain  how  far  salting  and 
smoking  meats  will  secure  us  complete  ex- 
emption from  parasites,  though  in  all  in- 
stances in  which  he  has  had  the  opportunity 
of  examing  meats  prepared  in  tliis  way,  and 
containing  parasites,  they  were  always 
dead. 

Appropriate  to  the  subject,  an  anecdote 
may  be  here  related.  Home  years  ago,  in 
Charleston,  8.  C,  at  an  entertainment, 
among  other  dishes  served  was  one  of  the 
tail  of  the  drum  fish  in  nicely  browned 
slices.  The  writer  was  helped  to  a  piece, 
said  to  be  particularly  gelatinous  and  deli- 
cate. These  qualities  seemed  to  depend  on 
a  jelly -like  substance  imbedded  in  the  flesh. 
Cunous  to  know  its  meaning,  the  next  day 
a  dram  flsh  was  procured  in  the  market, 
and  on  dissection  of  the  tail,  it  was  found 
to  be  due  to  a  huge  parasitic  worm  {Acrm- 
thorhynchiis)  coiled  into  a  mass  nearly  as 
large  as  a  hen's  egg. 

In  conclusion,  the  writer  may  refer  to  an- 
other probably  serious  source  of  disease, 
and  this  is  the  dust  of  our  cities.  When 
we  reflect  that  this  is  the  dried  and  pulver- 
ised dirt  and  filth  of  our  streets,  derived 
from  all  kinds  of  refuse  matter,  its  danger- 
oiis  qualities  may  be  suspected  if  they  are 
not  clearly  obvioua.  Conveyed  by  the 
winds,  it  is  difiiised  everywhere,  and  settles 
upon   or  adheres  to  everything.     We  in- 


hale it,  drink  it  and  eat  it  with  our  fooil. 
A  8|)eck  of  mud  on  our  bread  excites  dis- 
^st;  but  who  minds  the  same  thing  vrbei) 
it  is  nothing  but  a  little  dust  ?  If  our  food 
just  brought  from  the  market  or  the  pro- 
vision store  is  examined  with  the  micro- 
scope, it  is  found  to  teem  with  the  particles 
of  dust,  consisting  of  fine  sand,  bits  of  bay 
and  straw,  filaments  of  cotton  from  old 
paper  and  rags,  wood  fibres,  hairs  and 
scurf  scales  of  man  and  beast,  starch  grains, 
spores,  etc.  Recent  inyestigations  render  it 
probable  that  dust  contains  the  germB  of 
decompoeition,  gangrene,  and  contagions 
diseases. 

While  our  view  of  the  dangerous  quahtiee 
of  dust  may-  be  exaggerated,  there  is  oer- 
tafnly  sufiident  I'eason  to  regard  it  with  ap- 
prehension, and  make  it  desirable  to  avoid 
ii     Its  subtle  and  all-pervading  charart^r 
render  this  to  a  great  extent  impossible, 
I  but  it  may  be  much  reduced  by  the  removal 
'  of  its  sources  of  supply — ^the  accumulatioD 
!of  dii-t  and  filth.     For  this    purpose  tin* 
I  streets  should  be  kept  clean,  by  sweeping 
j  and  washing,  and,   to  facilitate  this,  ther 
should  be  as  smoothly  paved  as  will  be 
consistent  with   safe  walkinf^   and  driving. 
Especially  is  this  desirable  in  the  vicioitv 
of  the  depoti)  of  our  provisions,  the  market 
houses,  where,  unfortunately,  we  often  oh- 
serve  the    greatest  accumulation  of  dirt 
The  streets  around  our  markets  should  bare 
an  asphaltum  or  other  smooth  pavement, 
and  should  be  swept  and  washed  weeklv  or 
oftener. 


How  to  Mount  the  Starches. 

MANY  of  the  starches  are  not  only  ven 
characteristic,  but  they  are  also  verr 
beautiful  when  viewed  by  transmitted  or 
polarized  light. 

We  have  experimented  a  great  deal  to 
determine,  if  possible,  whether  the  indi- 
vidual grains  could  be  well  preserved,  for  a 
long  time,  for  they  form  an  interesting  ad- 
dition to  our  cabinet.  Our  method  of  pre- 
serving the  starches  is  as  follows: 

It  is  necessary  first  to  haye  some  aniline 
blue  staining  duid,  which  we  make  after 
the  formula  giyen  by  Beale: 

Soluble  aniline  blue,  i  grain. 
Distilled  water,  1  ounce. 
Alcohol,  25  drops. 

A  mixture  is  made  of  equal  parts  of  g^^ 
I  eiine  and  water  to  which  is  added  a  veir 
'  little  acetic  acid,  only  two  or  three  drops  to 
the  ounce. 

To  this    mixture  of  slightly   acidnlat^i 
'  dilute  glycerine  is  added  the  aniline  blue 
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staimDg  fluid  until  the  whole  mixture  is  of 
a  decided  blue  color. 

A  drop  of  this  mixture  is  placed  on  a  glass 
slide  and  some  of  the  starch  to  be  mounted 
is  dnsted  over  the  top.  This  dusting  can  be 
done  to  the  very  best  of  advantage  by  touch- 
ing the  starch  with  a  cameFs  hair  brush 
and  then  slightly  shaking  the  brush  over 
the  drop  of  colored  glycerine. 

The  starch  soon  sinks  in  the  mixture  and 
the  cover  is  applied.  This  method  of  dust- 
ing the  starch  is  much  better  than  stirring 
it  in  the  mixture  with  a  flue  needle  which 
almost  invariably  results  in  an  admixture 
of  air. 

After  the  cover  is  applied  it  is  pressed 
down  quite  firmly  against  tlie  slide  and  all 
excess  of  the  glycei'ine  carefully  removed. 
Tiie  slide  is  then  transfeiTod  to  the  turn- 
table and  a  thin  layer  of  dammar  or  balsam- 
in-benzole  placed  around  the  border  of  the 
cover.  This  soon  hardens  and  in  a  day  or 
two  we  can  finish  with  the  white  zinc  or 
Brunswick  black  or  other  cements. 

Tiie  efiiect  of  thus  mounting  the  grains  of 
starch  is  tliis:  the  grains  themselves  have 
not  taken  the  staining  in  the  leant,  neither 
will  they  ever  take  it;  they  retain  their 
natui-al  appearance  surrounded  everywhere 
hv  the  blue  glycerine,  and  the  effect  is  most 
Ivautiful. 

Specimens  are  in  our  possession  tliat  wei'e 
mounted  over  a  year  ago  in  this  way,  and 
they  are  as  perfect  as  the  day  they  were 
prepared. — L.  R»  S.  in  The  Microscope, 


Dr.  Richardson  and  the  Diagnosis  of 

Blood  Stains. 

TVR.  RICHARDSON,  although  not  the 
^  fii-st  to  point  out  the  fact  that  micro- 
metric  measurements  afford  a  means  of  dis- 
criminating between  the  blood  of  different 
animals,  was  the  first  to  bring  it  forward 
with  the  present  claims  to  certainty.  So 
many  eiToneous  statements  have  been  made 
in  regard  to  Dr.  Richardson's  views,  that 
we  are  glad  to  be  able  to  present  to  our 
readers  a  recent  and  authoritative  state- 
ment from  himself.  It  was  first  addressed 
to  the  editor  of  Gaillarcrs  Medical  Journal, 
from  whose  columns  we  reproduce  it. 
Prof,  E,  S,  Oaillard,  M.D. 

DsAB  Ser — ^In  accordance  with  your  in- 
vitation, I  beg  to  lay  before  your  readers 
an  abstract  of  sundry  papers  which  I  have 
published,  during  the  last  ten  years,  upon 
the  Measurement  of  Red  Blood  Corpuscles 


and  the  Diagnosis  of  Blood  Stains  by  the 
Micrometric  method.  This  compilation 
of  my  own  work  seems  more  justifiable  than 
usual,  because  some  of  the  articles  ap- 
peared in  journals  not  now  readily  pro- 
cuiuble. 

The  detection  and  discrimination  of 
blood  stains  is  a  subject,  in  which  every 
human  being  has  a  small  but  appreciable 
interest,  because  whatever  makes  the  dis- 
covery and  punishment  of  the  crime  and 
murder  more  certaui,  renders  the  life  of  each 
of  my  readers,  and  that  of  every  civilized 
fnan,  a  little  more  safe, 

Solomon  declares  there  is  no  new  thing 
uuder  the  sun,  and  it  is  indeed  surprising 
how  few  of  the  modem  scientific  discoveries 
have  not  been  in  some  degree  anticipated 
by  ancient  philosophers;  nevertheless,  it 
seems  to  me  that  I  can  claim  for  these  re- 
sults of  my  investigations  upon  blood 
stains,  with  high  power  of  the  microscope, 
an  absolute  novelty;  because,  had  the  facts 
been  known  in  former  ages,  they  would  have 
changed  the  whole  current  of  human  events. 

Had,  for  example,  a  microscopist,  armed 
with  a  good  immersion  lens  of  high  power, 
been  present  when  Jacob's  deceitful  sons 
brought  in  his  favorite  child's  coat  of  many 
colors,  dipped  in  goat's  blood,  how  quickly 
the  fraud  could  have  been  revealed  to  the 
sorrowing  father,  and  the  journey  down  into 
Egj'pt,  the  captivity  of  the  Jews,  and  their 
subsequent  deliverance  by  the  great  law- 
giver, Moses,  with  all  its  momentous  con- 
sequences to  our  race,  have  been  totally 
prevented. 

My  first  investigations  in  regard  to  the 
microscopic  examination  of  blood  stains, 
were  published  in  the  Americfin  Journal  of 
the  Medical  Sciences  for  Julv,  1869.  In  this 
article  I  advocated  the  employment  of  high 
power  immeraion  lenses  (l-2oth)  in  such 
observations,  and  asserted  that  by  their 
aid  I  had  been  able  to  demonstrate  that  the 
residuum  of  a  dried  blood  clot,  left  after  the 
action  of  pure  water — and  so  long  mistaken 
by  Virchow,  Robin,  and  their  followers,  for 
'*pure  fibrin" — was  composed  chiefly  of 
the  cell  walls  of  the  red  blood  corpuscles, 
and  that  by  proper  management  these  cap- 
sules of  the  red  discs  could  he  brought 
clearly  enough  into  view,  to  enable  me  to 
measure  them  accurately,  and  so  distinguish 
the  dried  blood  of  man  from  that  of  the 
ox,  pig  and  sheep,  with  a  certainty  disputed 
by  Caspar,  Wyman,  Fleming,  and  other 
previous  observers. 

In  my  Handbook  of  Medical  Microscopy, 
(Philadelphia,  1871),  I  gave  an  original 
woodcut  (p.  284),  which,  for  the  first  time, 
as  far  as  I  am  aware,  depicts  the  true  ap- 
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pearance  of  a  dried  human  blood  clot,  wheu 
acted  tipon  by  water,  as  described  in  mj 
paper  of  July,  1869. 

The  possibility  of  recognizing  blood 
globules,  when  dried  en  masse,  is,  of  course, 
closely  associated  with,  if  not  actively  de- 
pendent on,  their  possession  of  a  cell  wall, 
as  maintained  in  my  paper,  **  On  the  Cellu- 
lar Structure  of  the  Red  Blood  Corpuscles," 
in  the  Transactions  of  the  American  Medi- 
cal Association  for  1870;  this  theory  being 
mainly  supported  by  experiments  upon 
the  gigantic  blood  discs  of  the  meno-bran- 
chuB,  in  which  crystals  of  hromato-crystallin 
were  seen  to  prop  out  a  visible  membranous 
capsule.  See  also  my  remarks  in  regard  to 
the  red  blood  corpuscles  of  Amphiuma,  in 
the  Tmnsactions  of  the  International  Medi- 
eal  Congress,  Philadelphia,  1876,  p.  488. 

Indeed,  as  I  have  elsewhere  remarked,  if 
the  red  blood  globules  are  simply  homo- 
geneous lumps  of  jelly-like  matter  (Beale), 
the  chance  of  discovering  any  individual 
corpuscles  in  a  mass  of  dry  blood  clot, 
however  moistened,  seems  almost  as  hope- 
less as  the  search  after  individual  rain-drops 
in  a  cake  of  melting  ice. 

Notwithstanding  the  reprint  of  this  essay 
in  the  Biitish  Quartei^ly  Jowmal  of  yUcro- 
scopical  Science,  in  August,  1873,  Prof.  A.  S. 
Taylor  published  the  second  edition  of  his 
great  work  on  The  Principles  and  Practice 
of  Medical  Jurisprudence,  wherein  he  as- 
serts (voL  I,  p.  538):  **  there  are  no  certain 
methods  of  distinguishing,  microscopically 
or  chemically,  the  blood  of  a  human  being 
from  that  of  an  animal,  when  it  has  once 
been  dried  upon  an  article  of  clothing." 
Since  Dr.  Taylor's  work  is  justly  considered 
the  highest  authority  upon  its  subject  in 
English-speaking  countides,  I  was  impelled 
by  his  statement  to  continue  my  investi- 
gations in  order  to  arrive,  if  possible,  at  the 
facts  of  the  case;  and  in  July,  1874, 1  pmb- 
lished  in  the  American  Jouimal  of  Medical 
Sciences  a  continuation  of  mv  previous  re- 
searches. In  this  paper,  after  combating 
the  arguments  of  Taylor,  Caspar,  Virchow, 
Binicke,  and  others,  I  reported  an  attempt 
to  work  out  a  practical  solution  of  the  prob- 
lem from  actual  specimens  of  blood  handed 
me,  at  my  request,  for  the  purpose,  in  two 
series,  by  Prof.  J.  J.  Reese  and  Dr.  S.  Weir 
Mitchell.  These  series  each  comprised 
samples  of  human,  ox,  and  sheep's  blood 
(the  animals  being  selected  as  those  to 
which  murderers  are  particularly  likely  to 
attribute  suspicious  blood  stains  upon  their 
clothing)  and  were  examined  according  to 
the  following  method,  which  I  still  use  and 
recommend. 

''  Small  paHicles  were  broken  up  into  fine 


dust  with  a  sharp  knife,  upon  a  slide,  and 
covered  with  a  film  of  thin  glass.  A  few 
drops  of  ordinaiy  three-quarters  of  one  pef 
cent,  common  Siut  solution  were  then  suc- 
cessively introduced  at  one  margin  of  the 
cover,  and  removed  at  the  opposite  edge, 
as  they  penetrated  thither,  by  a  little  Blip 
of  blotting-paper,  thus  washing  away  the 
coloring  matter  from  the  tiny  masses  of 
dried  clot.  When  these  particles  trere 
nearly  decolorized,  a  drop  of  strong  ani- 
line solution  (fuchsine)  was  allowed  to  flo^ 
in  beneath  the  cover,  and,  after  i-emaining 
about  half  a  minut«,  was  in  its  turn  washed 
away  and  its  place  supplied  by  a  faither 
portion  of  weak  salt  solution." 

Accurate  measurements  of  ten  of  the  lea&t 
distorted  corpuscles  thus  brought  into  vieT 
(given  in  full  in  the  paper,)  enabled  me  to 
easily  distinguish  each  of  the  animal  bloods 
from  that  of  man,  as  I  think  any  micro- 
scopist  among  my  readers,  who  possesses 
good  1-16,  1-20,  or  1-25  immersion  objec- 
tives, can  do.  if  they  will  devote  sufficient 
time  and  attention  to  the  experiment. 
This  communication,  accompanied  bv  an 
illustrative  woodcut,  may  also  be  fonnd  in 
the  London  Monthly  Micr^)sccpical  Joum 
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for  September,  1874. 

Appai'ently  overlooking  tbe  fact  that  mj 
paper  was  the  avowed  continuatjon  of  a 
previous  essay,  in  which  I  had  expre^slj 
stated :  *'  Although  it  must  be  admitted  that 
the  blood  corpuscles  of  a  few  mammals  ap- 
proach so  nearly  in  size  to  those  of  man  as 
to  i*ender  their  distinction  doubtful,  vet, 
for  the  practical  testing  of  blood  stains  in 
criminal  trials,  we  will  rarely  find  that  snch 
a  decision  is  necessaiy,  since,  as  a  nile, 
justice  only  requii*e8  that  a  positive  diag- 
nosis shall  be  made  between  human  blood 
and  that  of  animals  which  are  commonly 
slaughtered  for  food,  such  as  the  ox,  the 
sheep,  the  pig;  or  of  birds,  as  for  example 
chickens,  ducks,  etc.  (p.  66.)  Dr.  J.  J. 
Woodward,  Surgeon  U.  S.  A.,  pubhsbed  a 
sharp  criticism  upon  my  remarks,  in  a 
learned  and  able  article,  entitled,  "On  tbe 
similarity  between  the  red  blood  corpus- 
cles of  man  and  those  of  certain  other  mam- 
mals, especially  the  dog;  considered  in 
connection  with  the  diagnosis  of  blood 
stains  in  criminal  cases."  (Vide  Ar». 
Journal  of  the  Med,  Sciences^  Jannarr, 
1875.) 

To  this  I  replied  in  the  April  number  of 
tbe  same  journal,  and  more  at  length  in  the 
Monthly  Microscopical  Jottmal  of  London 
for  June,  1875,  that  Dr.  Woodward  states  he 
writes  to  point  out  that  it  is  "  never  in  the 
power  of  the  microscopist  to  affirm  troth- 
f  ully,  on  the  strength  of  microscopical  in- 
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vefltigatioD,  that  a  given  stain  is  positively 
composed  of  human  blood,  and  could  not 
have  been  derived  from  any  animal  but 
man."  With  this  proposition  I  fully  agree, 
contending,  however,  that  whilst  it  is 
literally  true,  it  is  not  the  whole  truths  be- 
cause, as  may  often  happen  in  medico-legal 
practice,  when  evidence  othei'  than  microscopi- 
cfd  narrows  down  the  conditions  of  the  case 
to  the  question,  is  this  stain  human  blood 
or  that  of  an  ox,  pig  or  sheep  ?  the  micro- 
scopiat  can,  from  £iir  specimens  of  blood 
•  BpotH  as  ordinarily  produced,  affirm  truth- 
fully that  the  "given  stain  is  positively 
composed  of  human  blood,"  should  it  be 
really  so.  This  second  statement  I  believe 
Dr.  W.  will  admit,  as  an  additional  part  of 
the  truth,  and  if  not  I  undertake  to  con- 
vince him  (as  I  have  some  other  candid 
doubtei*s  among  my  fiiends)  by  incontest- 
able evidence. 

Our  real  diflference,  then,  is  not  mainly 
upon  matters  of  fact,  but  on  a  matter  of 
opinion,  respecting  the  just  prominence 
which  should  be  given  to  the  circumstance 
that  *'  the  blood-corpuscles  of  a  few  mam- 
mals approach  so  nearly  in  size  to  those  of 
man  as  to  render  their  distinction  doubt- 
ful." 

Now,  whilst  I  honor  Dr.  Woodward  for  the 
discharge  of  what  he  conscientiously  be- 
lieves to  be  his  duty,  it  seems  to  me,  with 
all  due  deference  to  his  superior  experience, 
that  he  has  in  the  first  place  a  little  under- 
valued the  caution  and  prudence  of  our 
numerous  medical  brethren,  who  possess 
microscopes  without  considering  themselves 
experts,  and  second  that  he  has  overlooked 
a  most  important  factor  in  the  calculation 
which  we  both,  perhaps  equally,  sought  to 
make,  of  how  to  secure  for  humanity  by  our 
researches  the  maximum  advantage  with  the 
minimum  amount  of  injury.  This  factor  I 
conceive  to  be  the  keen,  sharp-witted  lawyer, 
to  be  found  not  only  in  every  city,  but 
in  every  country  town  throughout  English- 
speaking  countries,  who,  whilst  studying 
during  a  trial  my  essay,  if  it  were  brought 
forward  to  support  the  baseless  pretensions 
of  an  unqualified  microscopist,  claiming  to 
distinguish  human  from  dog*s  or  monkey's 
blood,  would  infallibly  discover,  that  not 
one  syllable  of  its  cai*efully -worded  state- 
ments could  be  constructed  into  warranting 
such  a  groundless  assumption. 

Hence,  trusting  to  this  powei'ful  and  om- 
nipresent element,  for  the  protection  of  two 
or  three  innocent  persons,  who  might  pos- 
sibly be  in  danger  through  my  agency  of 
conviction  for  manslaughter,  I  felt  whilst 
writing  both  my  first  paper  and  its  con- 
tinuation, that  should  X  more  than  indicate 


the  animals  which  render  our  conclusions 
doubtful,  my  work  would  be  rendered  really 
prejudicial  to  the  interests  of  society.  In- 
deed it  was,  I  think,  fairly  to  be  anticipated, 
that  if  I  should  emphasize  and  reiterate 
the  fact  that  science  alone  could  not  detect 
the  falsehood  of  a  criminal's  story,  if  he 
cunningly  asserted  that  suspicious  stains 
were  made  by  the  blood  of  a  dog,  not  only 
would  I  frequentl}^  obstruct  the  course  of 
justice,  but  some  jealous  critics  would  ut- 
terly condemn  my  investigations,  and  com- 
pare me  to  a  locksmith  winning  a  wide 
reputation  among  the  '*  dangerous  classes," 
by  an  essay  most  minutely  teaching  thieves 
tJie  truth  in  regard  to  the  secrets  of  opening 
bank  vaults  and  fireproof  safes;  or  to  a  toxi- 
cologist  publishing  a  treatise,  setting  forth 
most  faithfvdly  the  method  by  which  poi- 
soners may  best  destroy  their  victims,  with 
the  least  danger  of '  detection  in  their 
crimes.* 

It  should  be  remembered,  also,  that  in 
all  cases  a  really  innocent  person,  wrongly 
accused  of  murder  on  the  ground  of  blood 
stains  upon  his  clothing,  etc.,  actually  pro- 
ceeding from  that  •* constant"  (yet  rarely 
slaughtered)  ''  companion  of  man,"  the  dog; 
or  from  some  of  our  unusual  associates, 
such  as  seals,  ottera,  guinea-pigs,  etc.,  needs 
neither  Dr.  Woodward  nor  Dr.  Richardson 
to  prompt  him  to  tell  (and  try  to  coiToborate 
the  assertion,)  when  firat  arrested,  the  truii 
origin  of  the  suspicious  blood  spots. 

Such  then  were  the  arguments  which  in- 
fluenced me  to  publish  my  researches  in  a 
guarded  manner;  but  now,  since  Dr.  Wood- 
ward has  bi-avely  taken  all  responsibility 
for  harm  that  may  ensue  upon  himself,  1 
am  glad,  for  the  benefit  of  the  fe\D  rash 
microscopists  and  dull-brained  lawyers  our 
countries  produce,  to  state  explicitly  my 
full  corroboration  of  the  Doctor's  asseilions, 
and  declare  that  as  far  as  I  am  aware  there 
is  at  pi'esent  (1875)  no  method  known  to 
science  for  discriminating,  microscopically 
or  otherwise,  the  dried  blood  of  a  human 
being  from  that  of  a  dog,  monkey,  rabbit, 
musk  mt,  elephant,  lion,  whale,  seal,  or  in 
fact  any  animal  whose  corpuscles  measure 
more  than  1-4000  of  an  inch  in  diameter. 
Hence,  therefore,  until  further  discoveries 
are  made,  a  microscopist's  best  efforts  at 
revealing  crime  can  only  serve  the  cause  of 

*The  gendarmerie  of  Valenciennes  have  just 
arrested  a  Dutchman  whose  profession  is,  to  say 
the  least  of  It,  extraordinary.  He  is  a  dealer  in 
all  sorts  of  instruments  employed  by  burglars 
and  thieves.  When  arrested  he  had  in  his  pos- 
session a  larjre  stock  of  pamphlets  Kivlnff  the 
fullest  directions  as  to  the  best  plan  for  waylay- 
incr  people  on  the  hlffh  roads,  and  also  how  to 
kill  them  without  any  noise  in  case  of  reslst- 
anoe.— C/iico^o  Med.  Jour,,  May,  1875. 
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ri^ht  and  justice  in  those  cases  where  the 
criminal's  attorneys,  in  spite  of  being/orc- 
vximedf  and  consequently  forearmed,  are 
unable  to  pi*epare  or  suborn  testimony  to 
show  that  one  of  the  creatures  just  enumer- 
ated has  been  killed  in  such  a  way  as  to 
E reduce  blood-stains,  which  are  likely  to 
e  confounded  with  those  from  the  mur- 
dered victim.  Of  course,  however,  a  chaufje 
in  the  prisoner's  stoiy,  so  as  to  attribute  tlie 
blood  spots  to  a  dog,  monkey,  etc..  after 
consultation  with  shrewd  lawvei-s  for  the  de- 
fence,  or  scientific  friends,  as  in  the  case 
mentioned  below,  must  have  great  veight 
with  the  jury,  and  go  far  to  put  them  aii  their 
guard  against  the  a\ifty  trick  attempted  upon 
their  intelligence. 

That  I  was  led  to  avoid  reiterating  and 
emphasizing  this  failure  of  our  science  bv 
BO  unfounded  apprehension  of  the  evil 
likely  to  arise  from  dinning  such  knowledge 
into  the  eai*s  of  rogues,  is  proved  bv  the 
fact  that  after  my  testimony  wa.s  delivered 
in  the  Larribee  trial  at  Franklin,  Yeuaugo 
Co.,  Pa.,  the  prisoner's  **  keen,  sharp- 
witted  lawyer"  brought  two  female  wit- 
nesses into  court,  who  testified  that  on  a 
certain  occasion  about  the  time  of  the 
murder,  when  the  defendant's  boots  (on 
which  were  the  suspected  blood  spots) 
were  standing  in  the  corner  of  a  particular 
room,  they  were  engaged  in  clipping  the 
eai*8  of  a  terrier  dog,  and  just  as  they  got 
one  ear  done  the  baby  cried,  and  they  were 
obliged  to  let  go  the  dog,  which  ran  round 
the  apartment,  shaking  its  hea<l.  and  thus 
sprinkled  the  boots  with  its  blood.  Further 
to  substantiate  this  tale,  a  dog  with  one  ear 
clipped  was  exhibited  to  the  jury,  and 
sworn  to  as  the  very  one  from  which  the 
blood  was  shed.  Fortunately,  it  so  hap- 
pened that  I  had  examined  one  or  two 
spots  upon  the  prisoner's  pantaloons,  find- 
ing them  to  be  human  blood  in  contradis- 
tinction to  pheasant's  blood,  as  he  at  first  ex- 
plained them  to  be ;  and  since  the  contrivers 
of  this  dog  story  apparently  forgot  that  the 
pantaloons  were  not  standing  up  in  the 
boots,  and  consequently  had  no  chance  to 
become  sprinkled  along  with  them,  their 
ingenious  theorv  failed  to  gain  credence 
with  the  jury,  wlio  brought  in  a  verdict  of 
guilty  of  murder  in  the  first  degree. 

Looking  back  at  this  controversy  after  five 
year's  interval,  I  am  more  than  ever  con- 
vinced that  the  impulses  of  a  pure  micro- 
scopist  in  this  matter  should  be  controlled 
by  the  dictates  of  the  larger  and  grander 
science  of  sociolog}-,  which  decrees  that 
dangerous  weapons,  whether  mental  or 
physical,  should  not  be  placed  in  the  hands 
of  those  enemies  of  society,  the  criminal 


classes.  At  any  rate,  I  have  the  satisfaction 
of  knowing  that  the  course  I  followed  was 
unreservedly  approved  by  the  Briiish  and 
Foreign  Medico- Chirurgical  Review  for  July, 
1875,  then  probably  the  highest  medic^ 
authority  in  England  or  America;  and  that 
Sir  Bol>ert  Christison,  in  his  classic  work 
upon  Poisons,  took  the  same  kind  of 
care  to  avoid  contributing  to  the  success 
of  murderers  by  any  information  he  might 
give. 

Probably  few  of  the  most  enthusiastic— 
indeed,  I  might  say,  few  of  the  most  fanati- 
cal— devotees  of  pure  science,  would  ven- 
ture to  approve  the  work  of  the  natural 
philosopher,  whose  books  were  confiscated 
by  **  the  gendarmerie  of  Valenciennes,"  al- 
though he  proceeded  upon  the  directly  an- 
tagonistic principle  to  mine,  of  populariz- 
ing the  truths  of  Nature  among  individuals 
who  would  be  apt  to  use  this  knowle^lge  to 
aid  their  violations  of  the  law. 

In   February,  1875,    I   devised  a  simple 
method  of  demonstrating  to  a  jury  the  ob- 
vious differences  between  the  blood  of  man, 
and  that  of  the  various   domestic  auimal:^ 
slaughtered  for  his  food.     As  perfected  by 
subsequent  experiment,  this  plan   is  as  fol- 
lows:   Place    near  the    upper   right  Laud 
coi-ner  of  a  microscope  slide,  a  small  drop 
of  fresh  human  blood,  and  then  with  a  nar- 
row strip  of  glass   or   metal,  spread  a  thin 
streak   of    it   diagonallv   across   the  glass, 
towards  the  lower  left  Land   corner.     Next 
let  fall  a  drop  of  pig*s   blood,  for  exami)le, 
upon  the   upper  left   hand   comer  of  the 
glass,  and  spread  a  similar  naiTow  stripe  so 
as  to  cross  the  first  one,  at  a  veiy  acute  angle, 
forming  a  figure   resembling  an   elongated 
caj)ital   X.     On    each  side  of  the  meeting 
))oint  of  the  two  lines,  will  be  found  (should 
the   experiment    succeed)  areas,   when  tlie 
two  kinds   of   blood  corpuscles  are  in  tbe 
same  field  of  the  microscope,  and  so  placed 
as  to  afford   excellent   opportunities  for  di- 
rect comparison  of  their  magnitudes.    Mr 
lamented   friend.    Prof.    Alfred   S.   Taylor, 
has  introduced  a  wood  cut  taken   from  one 
of  my  **  double  slides,"  showing  the  marked 
contrast  between  human  and  pig's  blood, 
into  the  last  edition    (Third)    of  his  great 
work  on   Medical  Jurisprudence;  and  Pr. 
B.  W.  Richardson,  of  London,  told  me  a 
year  or  two  since,  that  he  had  used  the  pho- 
tograph of  a  similar  **  double  slide  "  which 
I  prepared  for  him,  in  the  stei*eopticon,  as  a 
lecture  room  illustration,  with   gratifying 
success. 

Being  called  upon  in  November,  1875, 
to  examine  a  blood  stain  upon  an  axe-handle 
where  the  spot  probably  weighed  less  than 
1-3000  of  a  grain,  I  was  induced  to  contrive 
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a  mode  of  examining  and  corroboiatiyely 
testing,  verj  minute  particles  of  blood, 
irhich  I  published  in  the  Philadelphia 
Medical  Times  for  November  13th,  1875,  p. 
78,  as  foUows: 

*^  Procure  a  glass  slide,  with  a  circular  ex- 
cavation in  the  middle,  called  by  dealers  a 
*  concave  centre,*  and  moisten  it  around  the 
edges  of  the  cavity  with  a  small  drop  of 
diluted  glycerin.  Thoroughly  clean  a  thin 
glass  cover  about  one-eighth  of  an  inch 
larger  than  the  excavation,  lay  it  on  white 
paper,  and  upon  it  place  the  tiniest  visible 
fragment  of  a  freshly-dried  blood  clot  (this 
fragment  will  weigh  from  one  twenty-five- 
thousandth  to  one  fifty-thousandth  of  a 
gi'ain) .  Then  with  a  cataract-needle  deposit 
on  the  centre  of  the  cover,  near  your  blood 
spot,  a  drop  of  glycerine  about  the  size  of 
tuis  period  (.),  and  with  a  dry  needle  gently 
push  the  blood  to  the  brink  of  your  micro- 
scopic pond,  so  that  it  may  be  just  moist- 
ened by  the  fluid.  Finally,  invert  your 
slide  upon  the  thin  glass  cover  in  such  a 
manner  that  the  glycerined  edges  of  the 
cavity  in  the  former  may  adhere  to  the 
margins  of  the  latter,  and,  turning  the  slide 
face  upwards,  transfer  it  to  the  stage  of  the 
microscope. 

"  By  this  method,  it  is  obvious,  we  obtain 
an  extremely  minute  quantity  of  strong 
solution  of  haemoglobin,  whose  point  of 
greatest  density  (generally  in  the  centre  of 
the  clot)  is  readily  discovered  under  a  one- 
fourth -inch  objective,  and  tested  by  the  ad- 
justment of  the  spectroscopic  eye-piece. 
After  a  little  practice  it  will  be  found  quite 
possible  to  modify  the  bands  by  the  ad- 
dition of  sulphuret  of  sodium  solution,  as 
advised  by  Preyer. 

"  In  cases  of  this  kind,  where  the  gi*eatest 
possible  economy  or  even  parsimony  of 
material  is  needful,  I  would  advise  the  fol- 
lowing mode  of  procedure  for  proving  and 
corroborating  your  proof  of  the  existence 
of  blood,  so  that  its  presence  in  a  stain  may 
be  affirmed  with  absolute  certainty, 

**From  a  suspected  blood  spot  upon 
metal,  wood,  leather,  paper,  muslin,  or 
cloth,  scrape  with  a  fine  sharp  knife  two  or 
thi'ee  or  more  minute  particles  of  the  red- 
dish substance,  causing  them  to  fall  near 
the  middle  of  a  large  thin  glass  cover.  Ap- 
ply in  close  proximity  to  them  a  very  small 
drop  of  three-fourths  percent,  salt  solution, 
bring  the  particles  of  supposed  blood-clot 
to  its  edge,  and  proceed  as  I  have  already 
directed.  , 

"  After  thus  examining  the  spectrum  of 
the  substance,  you  may  generally,  bv  rotat- 
ing the  stage,  cause  the  colored  fluid  to 
partly  drain  away  from  the  portion,  wherein, 


under  favorable  ciroumstanoes,  should  the 
specimen  be  blood,  the  gpranular  white 
blood-globules  become  plainly  visible,  as 
do  also  cell-walls  of  the  red  discs.  Amon^ 
the  latter,  if  your  mental  and  physicd 
vision  is  keen  enough,  you  can  by  the  aid 
of  a  one-twenty-fifth  immersion  lens  and  an 
eye-piece  micrometer  measure  a  series  of 
corpuscles  accurately  enough  to  discrimin- 
ate human  blood  from  that  of  an  ox,  pig» 
horse  or  sheep. 

Lastly,  to  make  assurance  triply  sure, 
lift  up  the  thin  glass  cover,  wipe  off  the  tiny 
drop  of  blood-solution  and  clot  you  have 
been  examining  on  the  folded  edge  of  a 
thin  piece  of  moistened  blotting-paper,  lei 
fall  upon  it  a  little  fresh  tincture  of  gpiaia^ 
cum,  and  then  a  drop  of  ozonized  ether, 
which  will  at  once  strike  the  dark-blue  color 
of  the  gpiaiacum-test  for  blood. 

**  In  this  way  I  have  actually  obtained 
these  three  kinds  of  evidence,  to  wit,  thai 
of  spectrum  analysis,  that  of  the  microscope, 
and  that  of  chemical  reaction,  from  one 
single  pai*ticle  of  blood,  which,  judged  by 
a  definite  standard  (see  '  Handbook  of 
Medical  Microscopy,'  Phila.,  1871,  p.  283), 
certainly  weighed  less  than  one  fifteen- 
thousandth,  and  probably  less  than  one 
twenty-five-thousandth,  of  a  grain." 

In  1877  I  had  an  occasion  to  examine 
an  axe  spotted  with  blood  when  a  murder 
had  been  committed  with  it  twenty  yearn 
previously;  and  in  a  fragment  of  the  stain 
was.  able  to  discover  and  measure  red  cor- 
puscles too  large  to  be  those  of  ox  or  pig* 

In  order  to  set  at  rest  the  objection  that 
different  races  of  mankind  might  possess 
red  blood  corpuscles  of  varying  average 
diameter,  I  endeavored  to  utilize  medicauy 
the  opportunity  afforded  by  our  Centenniu 
Exposition  in  1876,  which,  by  attracting^ 
visitors  from  every  quarter  of  the  globe, 
made  it  possible  for  me  to  obtain  well 
authenticated  specimens  of  blood,  from 
many  different  nations.  The  samples  were 
each  procured  by  myself  from  the  individ- 
uals mentioned,  (sometimes  only  through 
much  persuasion),  by  puncturing  a  finger 
with  the  quick  stab  of  a  cataract  needle» 
pressing  out  a  small  amount  of  blood, 
applying  a  clean  slide  to  the  apex  of  the 
drop,  and  then  spreading  out  the  portion 
of  fluid  which  adhered  to  the  glass  with 
the  end  of  another  slide.  Instead  of  meas- 
uiing  all  corpuscles,  deformed  or  other- 
wise, in  two  directions,  as  proposed  by  Dr. 
Woodward,  I  preferred  to  determine  the  size 
of  unaltered — i.e.,  circular  corpuscles  only. 
One  hundred  corpuscles  in  each  specimen 
were  measured,  and  the  dimensions,  as  I 
read  them  off  in  millionths  of  an  inch. 
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noted  down  generally  by  an  assistant 
The  corpuscles  of  a  Japanese  averaged 
1-3212;  those  of  a  Spaniard  1-3226;  those  of 
a  Turk  1-3187;  those  of  a  Russian  1-3190; 
those  of  an  Italian  1-3272;  those  of  a  Ciiero- 
kee  Indian  1-3215;  etc.,  etc.  Combining 
these  results  I  found  that  of  the  1,400  cor- 
puscles each  separately  measured,  the 
average  was  1-3224  (007878  mm.)  the  maxi- 
mum 1-2777  and  the  minimum  1-4000  of  an 
inch;  1158  or  83  per  cent,  measured  between 
1-3448  and  1-3030  of  an  inch  in  diameter, 
and  consequently  under  a  power  of  two 
hundred  would  appear  about  the  same 
magnitude;  118,  or  about  8  per  cent,  were 
less  than  1-3448,  and  124,  or  nearly  9  per 
cent,  were  more  than  1-3030  of  an  inch  in 
diameter.  The  total  number  of  corpuscles 
1-4000  of  an  inch  across  was  6,  or  less  than 
one  half  of  one  per  cent.  The  total  num- 
ber 1-2777  of  an  inch  in  diameter  was 
10,  or  less  tlian  one  per  cent  Vide  Amer- 
ican Journal  of  ilie  Medical  ScienceSf  January, 
1877. 

Since  these  rcHearohes  were  published,  I 
have  received  from  mv  valued  correspon- 
dent. Dr.  John  Day,  of  Geelong,  Australia, 
a  specimen  of  blood  from  '*Eing  Billy," 
the  last  of  the  Aborgines  of  that  counUj. 
His  corpuscles  show  no  perceptible  varia- 
tion from  the  above  standard,  and  we  may, 
I  believe,  therefora,  assert  that  more  than 
four-fifths  of  all  the  corpuscles  in  human 
blood  are  nearly  identical  in  magnitude, 
and  that  excessive  variations  from  the 
average  size  in  either  direction,  are  so  rare, 
as  to  be  practically  unimportant. 

To  sum  up  the  final  results  of  these  obser- 
vations I  conclude: 

1st.  That  in  unaltered  blood  stains  as 
ordinarily  produced  by  the  sprinkling  of  | 
drops  of  blood  upon  clothing,  leather,  wood, 
metal,  etc.,  we  can  by  tinting  with  aniline 
or  iodine  as*I  recommend,  distinguish  hu- 
man blood  corpuscles  from  those  of  the  ox, 
pig,  horse,  sheep  and  goat,  wherever  the 
question  is  narrowed  down  by  the  circum- 
stances of  the  case  to  these  limits. 

2d.  By  the  method  I  have  devised  we 
can  measure  the  size  of  the  corpuscles  and 
apply  the  two  corroborative  tests  of  Tinc- 
ture of  Guaiacum  with  ozonized  ether  and  of 
spectrum  analysis  to  a  single  particle  of 
blood-dot  weighing  less  than  one  fifteen- 
thousandth  part  of  a  grain,  a  quantity  barely 
visible  to  the  naked  eye. 

3d.  Hence,  when  an  ignorant  cnminal 
attempts  to  explain  suspicious  blood  spots 
npon  his  clothing,  weapons,  etc..  by  at- 
tributing them  to  the  ox,  pig,  sheep  or 
goat,  or  to  any  of  the  birds  us^  for  food, 


we  can,  under  favorable  circumstances,  ab- 
sfdtUelt/  disprove  his  false  statement,  and 
materially  aid  the  cause  of  justice  by  hreak- 
ing  down  his  lying  defence  even  if  twentj 
years  have  elapsed. 

4th.  But  if  the  accused  peraon  is  well 
enough  informed  to  ascribe  the  tell-tale 
blood  to  a  dog,  an  elephant,  a  capybara,  or 
any  other  animal  in  the  long  list  my  friend, 
Dr.  Woodward,  has  benevolently*  taught 
him,  it  is  utterly  useless  for  ns  to  attempt 
to  dispute  his  storjr,  on  microscopical  evi- 
dence as  to  the  size  of  the  blood  corpus- 
dee. 

5th.  In  cases  of  innocent  persons  wrongh 
accused  of  murder,  and  really  stained  with 
the  blood  of  an  ox,  pig,  or  sheep,  testimony 
of  experts  founded  upon  measurement  of 
the  corpuscles  would  be  valuable,  but  less 
conclusive,  because  under  certain  circnm- 
stances  human  blood  corpuscles  may  shrink 
to  tlie  size  of  those  of  the  o±,  whilst  under 
no  known  conditions  do  ox  or  pig  corpus- 
cles expand  to  the  magnitude  of  those  in 
human  blood. 

6th.  In  order  to  do  away  with  ingenions 
objections  of  lawyera  that  the  murdered 
peraons  may  have  been  affected  with  some 
disease  which  altered  the  size  of  his  blood 
discs,  or  that  the  articles  of  clothing,  etc, 
upon  which  the  stains  were  deposit^  bad 
produced  chemically  or  otherwise  some 
similar  change  in  their  magnitudes,  it  is 
veiy  important  to  obtain  promptly,  staios 
from  the  fresh  blood  of  the  victim  made  in 
the  presence  of  witnesses  upon  portions  of 
the  prisoner's  clothing  or  weai^ons  analog- 
ous to  those  upon  which  suspicious  i^ 
spots  are  found  when  he  is  arrested.  Wben 
this  cannot  be  done,  spots  of  the  murdered 
person's  blood  sprinkled  on  white  paper, 
and  fragments  of  his  lungs  and  kidners 
should  be  carefully  preserved,  the  former 
by  rapid  drying,  and  the  latter  by  preserva- 
tion in  diluted  alcohol.-  These  little  pre- 
cautions which  may  in  any  instance  proTO 
to  be  of  infinite  importance,  should  be  earn- 
estly impressed  upon  coroners,  district  at- 
torneys, and  policemen  throughout  the 
civilized  world. 

There  are  many  minor  pointo  in  connec- 
tion with  this  interesting  subject  to  vliich 
I  should  like  to  dii-ect  attention,  but  fearing 
I  have  already  trespassed  too  far  upon  jout 
courtesy,  Mr.  Editor,  I  will  simply  refer  any 
curious"  reader  to  the  various  papers  quoted 
above,  and  remain. 

Very  respectfully  yours, 

Jos.   G.  Richardson. 

1836  Chestnut  St.,  Philadelphia,  Dec  6. 1880. 
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A  New  Cell. 

BY  BOBERI  DATTON,  M.D. 

fllHE  accompanying  engraving  represents 
^  a  perpendicular  sectional  view  through 
the  centre  of  a  metallic  die  or  punch.  The 
sides,  A  A,  in  the  engraving,  however,  should 
be  beveled  to  form  a  cutting  edge  at  b  b. 
By  prolonging  the  sides  and  forming  an- 
other cutting  edge  at  d  d,  rings  for  trans- 
parent cells  may  be  made,  the  raised  edge 
forming  an  efficient  protection  to  the  cover 
glass. 
Those  wishing  to  manufacture  their  own 


(lies,  will  finds  the  small  brass  drawer 
screw  knobs  very  desirable,  as  they  ap- 
proximate the  punch  in  form,  and  a  number 
of  sizes  can  bo  made  to  be  attached  or  re- 
moved from  a  single  wooden  handle,  as  oc- 
casion may  require. 

The  process  of  making  the  cell  or  ring 
may  be  briefly  described  as  follows: 

Brop  melted  sealing  wax  or  shellac  upon  | 
a  slightly  warmed  and  oiled  surface  of 
plate  glass,  until  material  has  accumulated 
sufficient  to  a  little  more  than  fill  the  die, 
press  the  die  quickly  and  forcibly  upon  the 
melted  material,  and  as  the  surplus  resin 
exudes,  revolve  the  die  so  as  to  ciit  through 
to  the  glass. 

The  cell  produced  by  this  process  will  be 
polished  more  or  less  in  proportion  to  the 
finish  the  die  has  received  in  its  manufac- 
ture. The  advantages  of  this  cell  are,  that 
it  is  easily  and  quickly  made,  and  can  be 


modified  as  to  form,  at  slight  expense.  It 
can  be  attached  to  the  slide  and  the  covers 
to  the  cell,  by  means  of  heat  alone,  or  by 
varnish.  A  thin  or  thick  object  can  be 
mounted  in  the  same  cell  by  placing 
the  cover,  either  upon  the  shoulder  or 
upon  the  rim  of  the  cell,  and  last,  and 
not  least,  to  thos^  who  have  large  exchange 
lists,  their  inexpkisiveness,  as  they  can  be 
made  for  less  than  two  cents  per  dozen. 
Cleveland.  Ohio. 

Chloralania. 

by  w.  w.  munsox,  m.d. 

BROTHER  KING'S  kind  reference  to  my 
use  of  solution  of  chloral  hyrate  as  a 
medium  for  mounting  fresh  algie  and  other 
delicate  objects,  in  the  March  number  of  this 
journal,  reminds  me  of  another  use  to  which 
I  have  put  this  substance  for  some  time. 

Being  often  obliged  to  postpone  the  dis- 
section, or  other  preparation,  of  such  speci- 
mens aa  insects,  I  have  got  in  the  way  of 
putting  a  little  chloral  hydrate  into  the 
water  to  preserve  them.  I  find  that  this 
will  preseiTe  all  animal  tissues  perfectly, 
without  hardening  or  otherwise  changing 
them,  for  any  length  of  time.  It  is  not  ne- 
cessary to  observe  any  nicety  as  to  the 
strength  of  the  solution — ^five  grains  to  the 
ounce  of  water,  however,  is  strong  enough 
for  all  small  objects. 

To  be  sure,  the  use  of  carbolic  acid, 
which  has  worked  such  a  revolution  in  the 
preparation  and  mounting  of  insects,  does 
away,  to  a  gi'eat  extent,  with  the  need  of 
such  a  preservative— but  sometimes  we 
want  to  keep  our  objects  in  water  till  they 
are  I'eady  to  mount.  It  is  much  more  agree- 
able to  dissect  in  water,  anyhow,  than  ia 
carbolic  acid. 

By  adding^chloral  to  the  water,  we  may  be 
as  long  about  our  work  as  we  please,  then 
pass  the  objects  right  along  in  carbolic  acid, 
and  from  the  acid  into  balsam  at  once . 

Vegetable  specimens  may  be  kept  fresh 
in  the  same  way — it  only  being  necessary  to 
be  careful  to  not  get  the  solution  too  strong, 
or  it  will  destroy  the  color.  This  may 
usually  bo  avoided  by  using  only  a  grain, 
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or  two,  to  the  ounce.  I  say  '*  usually, " 
because  tlie  color  of  some  plants,  particu- 
lai'ly  green,  is  more  easily  bleached  out 
than  that  of  othera. 

Nothing,  as  it  seems  to  me,  is  so  elegant 
and  generally  agreeable,  for  the  preserva- 
tion of  anatomical  and  pathological  speci- 
mens, as  this  chloral  solution.  I  exhibited 
a  cancer  of  uterus  at  a  meeting  of  our 
County  Medical  Society,  that  I  kept  for 
thirteen  months,  in  a  five-grain  solution  of 
chloi*al,  in  a  jar  on  the  top  shelf  of  my 
office — quite  a  warm  i^lace,  It  was  per- 
fectly preserved,  clean,  without  smell,  soft, 
and  to  all  appearance,  in  the  same  condition 
as  when  removed  from  the  bodv.  A  human 
arm  or  leg,  an  entii*e  cat  or  other  small  ani- 
mal undergoing  dissection,  may  be  kept  in 
this  way,  during  the  intervals  of  work,  per- 
fectly clean  and  without  change,  for  any 
length  of  time.  For  such  a  purpose,  a 
stronger  solution  will  be  required — from  10 
to  20  giains  to  the  ounce — according  to  the 
size  of  the  "  subject." 

For  some  soft  specimens  it  is  better  to 
renew  the  fluid  occasionally,  as  small 
particles  of  the  softer  parts  get  washed  off, 
making  a  deposit.  This  is  never  foul,  nor  in 
any  way  nasty,  but  it  is  more  tidy  to  keep 
the  solution  clear. 

Sevei*al  other  solutions  do  as  well,  no 
doubt,  but  I  believe  none  of  them  are  so 
cheap,  BO  easily  prepared  and  so  inoffensive 
as  solution  of  chloral. 


Those  who  have  much  to  do  with  drags 
and  chemicals,  know  that  when  chloral  hy- 
drate and  gum  camphor  are  rubbed  to- 
gether thoroughly  in  a  mortar,  a  peculiar 
fluid  is  the  result— each  ai^parently  dissolv- 
ing the  other. 

During  the  past  year  I  have  experimented 
some  with  this  stuff,  which  I  call  *' Dolly 
Varden,"  it  being  a  sort  of  fancy  affair — 
and  find  it  to  be  a  perfect  preservative,  and 
to  increase  the  transparence  of  many  dense 
objects  to  a  remarkable  degree. 

I  don't  propose  to  say  much  about  it 
now;  but  predict  that  it  lias  a  future,     I 


will  simply  note  that  it  dissolves  readilv  in 
alcohol,  carbolic  acid  and  balsam;  so  it  will 
be  seen  at  once  that  it  is  not  a  very  east 
thing  to  hold  in  a  cell  if  one  wants  to 
mount  an  object  in  it  But  I  think  I  shall 
master  it.  As  it  is  not  soluble  in  water,  fresh 
tissues  cannot  be  transferred  directly  to  it. 
But,  even  if  they  are  in  water,  by  putting 
them  into  carbolic  acid  for  a  few  minutes, 
they  may  be  canied  on  to  "Dolly  Varden" 
in  the  same  manner  as  into  balsam.    6t 

« 

**  tissues,"  I  have  reference  to  animal  tis- 
sues— particularly  insects  and  their  larvte— 
at  present. 

Otisco.  N.  Y. 

•-#-• 

Living  Trichinae  Wanted. 

/^NE  of  our  subscribers  writes  to  us  for 
some  flesh  containing  living  Trichins. 
Any  one  who  will  send  us  a  package  of  such 
material  will  confer  a  favor,  and  it  will  be 
duly  forwarded. 


An  Omitted  Credit 

TT7E  regret   that  in  our  April  number, 
^^      we   accidentally   omitted  to  credit 
the  note  on  **  Vaccine  Virus,"  page  83,  to 
the  Medical  He^'uld. 


Proceedings  of  the  Detroit  Meeting  of 
the  American  Society  of  Micro- 
scopists. 

TTTE  have  just  received  this  volume, 
*  *  which  is  deeply  interesting  to  all 
microscopists,  and  especially  to  the  mem- 
bers of  the  society.  It  contains  the  Presi- 
dent's Address  in  full.  This  is  chieflv  de- 
voted  to  **  deep  sea  soundings,  and  the  rela- 
tion of  microscopic  algSB  to  deep  sea  animal 
life,  with  a  few  remarks  upon  evolution. ' 

The  next  meeting  is  to  be  held  at  Colum- 
bus, on  Tuesday,  August  9,  1881. 


•  •  • 


Asthmatos  Ciliaris. 

WE  are  in  receipt  of  a  note  from  Pr. 
Joseph  Leidy,  the  well-knov^oi  au- 
thority on  Bhizopods,  in  which  he  says:  ''I 
still  hold  the  opinion  that  it  is  nothing  else 
than  the  ciliated  epithelial  cells  of  the  air 
passages/'    Dr.    Leidy '§    reasons  for  this 
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opinion  are  to  be  found  at  length  in  an 
article  published  in  the  Amei'ioan  Journal 
4^  Medical  Sciences,  1879,  page  85. 


Notes  on  Aperture,  Microscopical  Vis- 
ion, and  the  Value  of  Wide-Angled 
Immersion  Objectives. 

WE  have  received  advance  sheets  of  the 
April  number  of  the  Jot*mal  of  the 
Royal  Microscopical  Society,  in  which,  under 
a  caption  the  same  as  that  of  this  note,  the 
editor,  Mr.  Frank  Crisp,  gives  an  article  of 
nearly  60  pages,  illustrated  with  about  60 
cuts.  The  article  is  ably  written,  though  it 
seems  to  us  that  Mr.  Crisp*s  imaginary  op- 
ponents might  not  always  accept  the  po- 
sitions in  which  he  endeavors  to  place  them, 
and  hence  we  anticipate  a  rather  warm  dis- 
cussion as  one  result  of  its  publication. 

It  is  to  be  regretted  that  this  article  and 
the  discussions  which  will  undoubtedly 
follow,  are  not  more  accessible  to  American 
readers,  and  it  seems,  perhaps,  a  huge  un- 
dei*taking  for  our  little  journal,  published 
at  $1.00  per  year,  to  give  it  to  them.  Never- 
theless we  have  resolved  to  undertake  it, 
and  we  presume  that  Mr.  Crisp  and  the 
Royal  Microscopical  Society  will  not  object. 
We  do  it  wholly  in  the  interest  of  science, 
and  not  in  the  expectation  of  any  financial 
return,  as  it  will  very  materially  increase 
our  expenses,  and  we  shall  make  no  extra 
charge  to  our  subscribers. 


Answers  to  duestions  in  Optics. 

,  EtL  Am.  Jour.  Microscopy— "Having  seen  in 
your  e<jlumn8  a  few  questions  concerning  the 
refraction  of  lifflit,  I  bej?  leave  to  iinswer  them. 
1st.  Having  given  a  plate  of  crown  glass,  re- 
fractive index,  1*525,  with  parallel  surfaces,  a 
ray  of  light,  incident  on  the  under  surface  at 
45  ^  from  the  normal,  what  will  be  the  direction 
of  the  ray  in  glass  ? 

From  the  conditions    of  the  problem,  we 
haver- 
sin  45°  Sin  45=^ 

=  1*525  or  sin  x  = 

sin  X  1-526 

-whence  sin  x  —  0-46367,  whence  x  =  27^  37',  or 


the  angle  which  the  ray  in  the  glass  makes 
with  the  normal  is  27°  37'. 

2nd.  What  will  be  the  direction  of  Its  emer- 
gence in  the  aii*  ? 

This  problem  is  the  reverse  of  the  preceding. 

sin  a; 

=  1-626  or  sin  0?  =  1-625  X  sUi  27°  37'. 

sin  27°  37' 

whence  sin  a?  =  0-70711  whence  x  =  45° ;  or  the 

angle  which  the  ray  makes  with  the  normal  on 

emerging  into  the  air  is  45°. 

3rd.  What  will  be  the  direction  of  its  emer- 
gence in  water  ? 

Since  the  lay  of  light,  while  it  is  within  the 
glass,  makes  an  angle  of  27°  37'  witli  the  nor- 
mal, we  have  :— 

sin  27^  37'  sin  27°  37' 

=  0-8743  or  shi  x= 

sin  X  0-8743 

whence  sin  x  =  0*53033,  whence  x  =  32^  2' ;  or 

the  angle  which  the  ray  makes  with  the  nor* 

mal  on  entering:  into  the  water  is  32^  2'. 

When  the  ray  is  incident  on  the  plate  of  glass 
at  an  angle  of  38°,  the  problems  aix)  analogous 
to  the  preceding  cases,  and  therefore,  the  an* 
swers  only  are  given. 

1st.  The  angle  made  with  the  normal  is  23? 
48'. 

2nd.  The  angle  made  with  the  normal  is  38°. 

3rd.  The  angle  made  with  the  normal  is  27^ 
30'.  ' 

With  regard  to  the  reflection  from  the  upper 
and  lower  surfaces  of  the  glass,  I  may  say  that 
it  is  very  trifling  in  compai-ison  with  the  in- 
tensity of  the  incident  lay,  and  tlie  smaller  the 
angle  made  by  the  incident  ray  with  the  normal 
the  less  the  intensity  of  the  i-eflected  ray. 

Clabenge  L.  Speyebs. 


"  How  to  Use"  and  <<  How  to  See." 

Ed.  Am.  Jour,  Microscopy—"  Don't  I  write  too 
much  for  my  health,  doctor  ?"  "  No,  but,  per- 
haps, you  do  for  your  reputation." 

Wt^ll,  since  I  am  not  writing  for  i*eputation, 
and  as  tlio  doctor  strongly  Intimates  that  there 
is  no  danger  of  my  expending  sufficient  brain 
force  to  impair  my  health,  I  ventui-e  an  opinion 
about  two  recent  t)ooks  on  the  microscope, 
taking  them  in  the  order  they  come  from  the 
press,  hopinf?  to  point  out  to  some  one  a 
smoother  and  less  expensive  path  to  the  instru- 
ment than  the  ones  I  have  traveled. 

"  How  to  See  with  the  Microscope,"  by  Prof. 
J.  Edwards  Smith,  of  Cleveland,  Ohio,,  com- 
mences with  a  good  foundation,  in  practical 
Information  about  stands.  The  author,  as* 
suming  the  reader  to  be  acquainted  with 
the  A  B  0  of  work,  attacks  his  subject  in  a 
clear,  bold  and  original  manner—no  ooDglom* 
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eration  of  other  people's  brains  here— leading 
the  student  to  the  highest  results  in  Micix>- 
Bcopy.  It  is  the  fli-st  and  only  book,  up  to  date, 
teaching  how  to  use  modem  objectives  of  wide 
angled  aperture.  No  one  who  knows  enough 
of  the  microscope  to  place  an  object  on  the 
stage,  and  focus,  should  be  without  it.  What 
you  learn  from  it,  you  will  not  have  to  unlearn. 
Much  that  the  writer  learned  from  some  of  our 
standard  authors,  practical  experience  has 
forced  him  to  unleam.  This  unlearning  is  a 
terrible  task. 

Among  the  many  able  lessons  in  the  work,  the 
attention  of  the  more  advanced  is  especially 
called  to  "  tone  of  objective "  and  "  tone  of 
field ;"  they,  alone,  being  worth  the  price  of  the 
book.  Some,  even  advanced,  students  and  quasi- 
expeits,  may  bQ  dispostxl  to  pass  over  "  tone  " 
lightly ;  but,  don't  you  do  so,  for  there  is  signi- 
ficance in  it  which  you  must  learn  to  appreciate^ 
or  ever  be  in  the  background.  Grey  Beard  ad- 
mits that  he  entertains  views  which,  if  given  to 
the  public,  would  make  him  the  target  of  more 
than  one  so-called  scientist — of  many  "so- 
called,"  it  cannot  bo  said  that,  sciunt— yet,  on 
this  point,  "  tone,"  the  old  man  claims  to  know 
whereof  he  speaks. 

Get  the  book ;  the  truly  expert  need  it  now, 
and  the  novice  soon  will.  . 

"  How  to  Use  the  Microscope,"  by  John  Phin, 
editor  of  American  Jocrnaij  op  Microscopy, 
takes  the  novice  at  the  very  first  steps  of  the 
Instrument,  and  carries  him  successfully 
through  all  elementary  stages  and  beyond ;  a 
work  which  is  neetled  by  every  one,  even  if  he 
never  expects  to  do  more  than  to  look  through 
another's  tube. 

With  this  book  and  a  plantation  microscope, 
which  I  grade  the  same  as  a  phyician's  stand 
and  outfit,  costing  from  $35  to  $50,  there  is  not 
a  mechanic,  planter,  or  professional  man  in  the 
coimtry,  who  (»annot  become  sufficiently  expert 
as  a  microscopist  to  increase,  by  information 
gained,  the  profits  of  his  trade  or  profession. 
To  attempt  to  speak  of  its  many  good  points 
would  simply  be  to  copy  the  book  from  begin- 
ning to  end. 

Tiie  author  does  not  claim  that  the  work  is 
perfect  or  exhaustive,  but  Grey  Beard  does  claim 
most  unhesitatingly,  that  the  beginner,  or 
novice,  in  microscopy,  can  gain  more  real  prac- 
tical information  from  this  little  book,  than 
most  of  the  expensive  standard  works  combined. 
Although  not  especially  intended  for  the  more 
advanced,  it  is  worthy  a  place  on  the  expert's 
table. 

The  time  must  and  will  come,  when  among 
well  informed  people,  the  microscope  will  be 
considered  as  essential  about  the  house  as  a 


sewing  machine,  and  in  "  How  to  Use  the  Micro- 
scope "  we  have  the  right  book  to  prove  tlie 
way  to  its  intelligent  and  suooessful  use. 

Gbey  Beabd. 

In  the  Swaiops  of  Louisiana. 


Blood  Corpuscles. 

Ed.  Am.  Jour.  Microscopy— Every  one  "who 
speaks  for  science,  should  speak  for  truth,  and 
not  only  avoid  direct  falsehood,  but  also  avoid 
convoying  a  false  impression.  , 

The  heading  of  an  article  in  the  March  num- 
ber of  your  journal,  conveys  the  impression, 
that  there  is  a  controversy  between  Dr.  J.  G. 
Richardson,  and  Dr.  J.  J.  Woodward,  and  it  ap- 
pears fi-om  the  article,  that  Prof.  Smith  en- 
deavoi*s  to  settle  it,  in  favor  of  Dr.  Richardson. 

Dr.  Richardson,  in  a  paper  "  On  the  Value  of 
High  Powers  in  the  Diagnosis  of  Blood  Stains." 
published  in  the  American  Journal  of  Medical 
Science,  July,  1874,  gave  certain  measuremeiitfe, 
made  by  himself,  of  blood  coi-puscles  of  uian, 
and  those  of  the  ox  and  the  sheep,  showing  oon- 
elusively,  that,  under  favorable  ctrcumatancts, 
human  blood  might  be  distinguished  from  that 
of  those  animals.  At  the  same  time  giving  meas- 
urements (certainly  not  his  own),  of  the  corpus- 
cles of  the  pig,  ox,  red  deer,  cat,  horse,  sheep, 
and  goat,  all  much  smaller  than  those  of  man, 
showing  that  human  blood  might  be  distin- 
guished from  any,  or  all,  of  those  animals 
named,  and  conveying  the  impi'^ession,  that  he 
could,  with  certainty,  distinguish  the  blood  of 
man,  from  that  of  any  other  anin[ial. 

Dr.  Woodward,  as  well  as  others,  received 
this  impression,  and,  in  a  paper  published  in  ttie 
same  journal,  January,  1876,  criticises  Dr.  Rich- 
ardson's statements,  to  which  Dr.  Richardson, 
in  "  An  Explanatory  Note  in  Regard  to  the  Diag- 
nosis of  Blood  Stains,"  published  In  the  above 
named  Journal,  Apiil,  1875,  replies,  quoting  Dr. 
Woodward,  tliat  we  can  never  "Affirm  truth- 
fully, on  the  strength  of  microscopical  invegti- 
gation,  that  a  given  stain  is  positively  composed 
of  human  blood,"  and  says  *'  with  this  statement 
I  fully  agree."  Thus  the  supposed  conti-overpy 
between  Dr.  Richardson  and  Dr.  Woodward 
ended,  as  may  bo  seen  by  reference  to  the  above 
named  papers. 

There  is  nothing  like  controverey  in  the  ulti- 
mate development  of  truth,  and  Prof.  Smith  re- 
vives the  controversy,  and  attempts  to  show 
that  he  can,  with  certainty,  distinguish  human 
blood  from  that  of  several  other  animals,  but  he 
omits  to  name  the  animals,  whose  blood  he  ex- 
amined in  conti-ast  with  that  of  man,  and,  bv 
dissenting  from  Dr.  Woodwaixl's  views  in  re- 
gard to  that  of  the  dog,  conveys  the  impres- 
sion that  he  can  with  certainty,  under  favorabk 
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draaietances,  ^UngvdBh  human  blood  from 
that  of  any  other  animal  which  an  expert  would 
be  likely  to  be  called  upon  to  examine. 

Now  I  will  have  prepared,  and  fmnish  Prof. 
Smith,  with  half  a  dozen  elides,  some  of  which 
shall  be  of  human  blood,  and  some  from  other 
animals,  to  be  found  in  this  town,  so  that  they 
may  not  improbably  become  the  subjects  of  in- 
vestigation by  experts. 

The  fresh  blood  shall  be  spread  thin  and  dried 
upon  the  cover,  or  in  any  other  manner  that 
Prof.  Smith  may  designate,  and  marked  from  1 
to  6. 

Oorrespondisg  numbers,  together  with  the 
names  of  the  animals  from  which  the  blood  was 
taken,  shall  be  sent  to  the  editor  of  this  journal. 
If  Prot.  Smith  will  examine  and  designate,  to 
the  editor,  which  are  human  blood  and  which 
are  not,  the  results  to  be  published  in  the 
JoURXAIi.  A*  Watebhouse,  M.D. 

Jamestown,  N.  Y. 


•  ♦  • 


The  Model  Stand. 

Ed.  Am.  Jowr.  Microacopy—Vnder  the  title 
"  The  Model  Stand,"  appears  a  very  practical 
article  in  the  May  number  of  your  valuable 
journal,  by  the  Hon.  J.  D.  Cox. 

I  have  not  the  pleasure  of  the  gentleman's  ac- 
quaintance, and  shall  not  attempt  to  intrude 
upon  his  patience  or  your  space  to  criticize  such 
points  in  his  article  as  do  not  conform  to  my 
own  views,  which,  by  the  way,  are  few.  But  I 
would  like  to  add,  in  a  spirit  of  criticism,  a  few 
words  regarding  one  point  he  takes  up  and 
recommends,  and  then,  in  continuation,  suggest 
a  way  to  avoid— and  that  is  his  endorsement  of 
the  reversible  stage.  It  seems  to  mo  that  the 
stage  is  a  part  of  the  "  Model  Stand "  that 
should  remain  fixed  as  it  is  now  placed  by  most 
makers;  for  no  one  can  but  admit  that  simpli- 
city and  stability  in  an  "  instrument  of  pre-, 
cision  "  are  attributes  of  perfection,  and  should 
be  our  aim  in  modelmg  a  "  Model  Stand." 

The  more  complexity,  the  more  movements, 
the  more  joints  contained  in  it,  the  greater  the 
liability  of  its  becoming,  by  years  of  constant 
use,  an  instrument  of  ioriitre  rather  than  "  pre- 
cision." 

Every  ingenious  microscopist  will  invent 
abundant  methods  of  obtaining  by  devices  of  his 
own  all  the  advantages  afforded  by  the  "  tilt- 
ing "  or  "  reversible  "  stage.  The  manner  sug- 
gested by  Mr.  Gox  to  obtain  by  another  way 
one  of  the  most  important  advantages  offered 
by  the  reversible  stage  is  by  use  of  the  immer- 
sion illuminator.  And  his  own  experience  I 
would  fully  endorse,  after  more  than  a  year's 
Immersion  illuminator,  by  means  of  that 


valuable  accessory  known  as  Tolles' "  Traversa 
Lens." 

In  order  to  avoid  the  loss  consequent  upon 
selling  or  throwing  away  my  old  Zentmayer 
Intermediate  Stand,  to  obtain  one  of  the  modem 
ones  with  "swinging  sub-stage,"  I  conceived 
the  idea  of  having  the  traverse  lens  fitted  to  my 
old  stand,  thinking  I  might  thereby  gain  some 
of  the  advanta^fes  of  the  modem  stands.  And 
constant  use  and  experiment  have  proven  that 
in  my  fli-st  hopes  "  the  half  had  not  been  told." 

I  know  now  of  but  one  or  two  minor  advan- 
tages obtained  by  means  of  the  latest  improved 
swinging  sub-stage  stands  not  possible  with  my 
present  arrangement  In  fact,  I  use  it  con- 
stantly wherever  directly  transmitted  light  is 
needed.  The  simplicity  of  same,  and  ease  with 
which  the  light  can  bo  directed  upon  the  object- 
from  the  mirror  or  lamp  alone,  whether  strictly 
central  or  oblique,  fram  1°  to  the  limit  of  the 
stage  ;  whether  using  it  in  immersion  contact 
with  slide  for  the  highest  angle  homogeneous 
immersion  objectives,  or  those  of  low  angle  or 
dry  lenses  ;  over  balsam,  fiuid  or  dry  mounted 
objects,  or  using  it  in  a  manner  never,  I  beUeve^. 
before  suggested,  not  even  hy  its  maker,  namely, 
as  a  dry  illuminator  for  any  use  to  which  an 
achromatic  condenser  would  be  put,  it  com- 
mends itself  at  once  as  a  universal  illuminator 
for  transmitted  light,  and  seems  to  me  to  en- 
tirely obviate  the  necessity  for  the  reversible 
stage  motion  in  the  "  Model  Stand  "  of  Mr.  Gox. 
I  would  heartily  recommend  and  extend  hi» 
views  of  using  instead  the  immersion  illumina- 
tor, which,  in  the  form  I  use,  I  know  to  bo  sim- 
ple and  effective,  furnishing  also  a  valuable, 
method  for  economy  to  the  working  microscop- 
ist who  has  an  old-style  stand  with  rack  and 
pinion  sub- stage,  and  whose  longing  for  a  mod- 
em one  exceeds  the  limit  of  his  purse.  I  would 
also,  at  this  time,  like  to  impress  upon  those  not 
familiar  with  this  piece  of  apparatus,  that  it  Is 
capable  of  other  uses  than  resolving  lined  tests 
and  diatoms,  or  proving  as  It  was  the  humble 
Instrument  of  doing,  some  years  ago,  in  the 
hands  of  its  renowned  maker,  that  objectives 
could  be  made  having  greater  interior  angle, 
and  transmitting  light  from  the  object  to  the 
eye  at  an  angle  greater  than  the  "critical" 
angle  in  crown  glass. 

Those  familiar  with  histological  objects  can 
very  soon  convince  themselves  that  the  traverse 
lens  Is  of  practical  use  In  such  studies,  and  can 
be  constantly  kept  upon  the  stand,  ready  at  all 
times  for  obtaining  views  which  I  have  not  been 
able  to  get  as  promptly  in  any  other  manner. 

A.  A.  Bbaodon. 

519  Columbus  Avenue,  Boston,  Mass. 
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Xnooaragi&g  tlio  Um  ofth«  Xlonwcope. 

The  foUovrlne' letter  ezplalDBlteelt.  We  hope 

that  Mr.  Bulloch's  liberality  will  bring  forth 

rlchresultfl  Id  more  than  one  dlrectioiL— (Ed. 

Am.  JotlE.  MiCBOttOOPT. 

Ed.  Am.  Jow.  Mieroeeoptf—Tix  order  to 
8tlmul&t«  more  lnt«r«8t  In  the  study,  and' 
erreat«r  effideney  In  the  practical  working  of 
mici-oeuopy,  Mr.  W.  H.  Bulloch,  of  126  Bouth 
Clark  street,  Cblca^,  ofTere  an  annual  prize  of 
tSO,  for  five  yeare,  In  the  form  of  b  microecope  j 
stand,  to  the  student,  from  any  chartered  col- 1 
lege  In  Chicago,  poeelng  the  beet  examination 
la  the  theory  and  practice  of  Microsoopy  at  the 
tlmeot  hiegraduatlon.  Said  prize  to  be  awarded 
on  competitive  examlDatlon  conducted  by  a  com- 
mittee of  eompet«nt  mlcroecopiate.  The  follow- 
ing gentlemen  have  consented  to  act  as  ex- 
amining committee ;  Prof.  I.  N.  Danforth,  M.D, 
Bush  Medical  College;  Prof.  Charles  Adams, 
M.D.,  Chicago  Honiceopathic  College;  Prof, 
Lester  Curtiaa,  M.D.,  Chicago  Medical  College; 
Prof.  KB,  Bastln, Chicago  University; Mr.  K 
B.  Stuart^  Cor.  Sec.  Illinois  State  Microscopical 
Society.  ] 

It  is  to  be  hoped  that  the  enterprising  cIhhbcs 
of  each  Institution  will  fumlshgood  candidatis 
to  contest  tor  this  prize, 

E.  P.  MintDOCE,  M.D., 
Curator,  Bush  Medical  College. 

OucagOp  April  37,  tBSi. 

A  Sciantiflc  Xxpomitioa. 

The  American  Association  for  the  Advance- 
ment of  Science^  will  meet  in  Cincinnati,  on 
August  ITth. 

During  its  meeting,  there  is  to  lie  a  special 
exhibit  of  sclcntiflc  apparatus  and  collections, 
which  win  be  in  charge  of  the  Department  of 
Science  and  Arts,  of  the  Ohio  Mechanics'  Insti- 
tute. Immediately  foliowiflg  the  Association 
openlng.SepL  Bth,  will  be  held  In  the  same  build- 
ing, the  annual  Cincinnati  Exposition,  through 
which  the  exhibit  will  remain  In  order  to  com- 
pete for  a  special  premium  list. 

The  dealers  and  raanurarturers  of  micro- 
scopes will  be  especially  Interested,  as  a  gold 
modal  Is  offered  for  the  best  display  of  mlcro 
Rcopes  and  accessories,  and  a  silver  medal  for 
the  best  set  of  slides  not  lees  than  fifty  in  num- 
ber. 

CertlScatee  of  supeilor  merit  will  also  be 
awarded  for  the  beet  microecope  stand,  the  best 
object-glass,  and  the  best  polarizing  apparatus. 

Qult«  a  number  of  makers  have  already  signi- 
fied their  intention  to  exhibit;  and  astho  Ex- 
position Commissioners  olTor  medals  andawards 
for  chemicals,  chemical  and  physical  apparatus. 


englDeeriiig  instnuneote,  and  various  objects  Id 
natural  history,  the  collecthm  will  doubtlesB 
prove  not  only  interesting  to  the  guieral  public, 
but  o(  profit  to  the  eshlbtton. 


Eye  aiiade.  - 
In  using  the  monocular  microecope  with  l>oth 
eyee  open,  many  persons  find  a  difficult}-  in 
withdrawing  their  attention  from  objects  smt 
by  the  eye  which  does  not  look  through  the 
tube.  To  obviate  this,  Mr.  E.  Pennock  has  de- 
vised a  shade  which  slips  on  to  the  eye-pieoe, 
as  shown  In  the  engraving.    This  cuts  oS  the 
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view  of  articles  lying  on  the  table,  andenaliles 
those  who  are  Inexperienced  to  use  the  mliiv- 
scope  for  a  long  time  without  tiring  the  eyes. 


MiCTO-Orgftnlwnt  in  Surgiul  Djaoasst. 

Dr.  Alexander  OgBlon  preeoitB  an  elaborate 
report  on  this  subject  ta  the  Scientific  Grants 
Committee  of  the  Biitlsh  Medical  AseociatiDO 
(BrU.  Jffd.  Jour.,  vol.1.,  1881,  p.  369),  in  which  he 
reaches  the  following  conclusions.  The  organ- 
iam  most  closely  examined  was  the  micrococ- 
cus, though  others  also  are  figured  in  the  drav- 
Ings  Bceompanylng  the  report  In  inllamnu- 
Uon  the  results  are  summed  up  as  follows: 
Cold  abscesses  contain  no  microorganisms,  ami 
their  pus  Is  harmless.  Acute  and  pj-vmlc  ab- 
scesses always  contain  micrococci.  Pus  whose 
microeocci  are  killed  by  carbolic  add  or  high 
temperatures  Is  harmless.  Pus  eontHining 
micrococci  Is  resisted  by  animals  If  the  dose 
be  minute  or  If  it  be  Injected  into  the  peritonwl 
cavity.  Doses  of  ione  or  two  minims  injected 
into  the  subcutaneous  tlasne  may  cause  deatb 
by  blood-poisoning,  or  may  cause  8phnceiu.s  o( 
the  site  nf  injection,  or  may  be  redetod  by  «d 
unusually  Insusceptible  anlmaL  As  ageoeni 
rule,  such  doses  produce  acute  inflammatjon. 
accompanied  by  blood-poisoning  and  ending  in 
abscess. 

The  results  of  observations  on  wounds  and 
suppurations  other  than    absoess    are  thus 
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•ummedupbyDr.Ogstoa.  Suppurating- wounds 
-ootain  micrococci,  whoee  numbere  and  activity 
iri^  proportioimte  to  tlie  Intensity  of  the  sup- 
lurmtiou.  LleterlaD  dnsttln^s  prevent  ralcro- 
irg-HjiIsius  fmm  gaining  access  to  woundfi. 
Jicrococol  In  wounds  withstand  mostanUeeptle 
PpUcations.  Where  no  micrococci  are  prcw-nt 
a  wrounrts,  DO  pus  Is  produced;  tho  discharge  is 
iTous.  Micrococci  exist  wherever  pus  occurs, 
nv4>  In  chronic  suppurations,  such  as  cold  ah- 
<-wis,  chronic  acne  vulgailti  (?),  etc.  Micrococci 
u  man  produce  the  same  t'aryinfi:  effects  as  in 
Dimals :  they  itiay  pro<lueo  biood-polsoiiiuK 
ritlicmt  suppuration;  tiiey  may  cause  auppu- 
ntion;  or  they  may  be  resisted  by  strong  in- 
ividwals under favoringcireuuistanees.  Lnstly, 
fifre  are.poBslbly,  mierooocel  which  do  not  pro- 
m-*"  suppuration. 

Cultivation  Rxperiraents  shuwiil  that  mtciw 
1  ".1-i  <lo  not  pi-oilueo  putrefaction.  Tiiey  de- 
'-lofi  l>o*it  whi'U  removed  fi'om  tiio  otmospltere. 
"111?  fncta  adduced  by  Dr.  Ogston  prove  that 
iiiert:>o<.>cd  ftne  aliln  uniler  suitable  conditions  to 
:i%-c  ri6<^  to  blood-poisoning.  t(i  acute  la  Bum  raa- 
ii/n,  ami  to  suppuration.  Dr.  Ogston  adds  In 
(luol  usion,  that  it  is  uot  Intended  to  be  convevf^l 
■y  «n>thing  which  he  has  suld  that  micrococcus 
i  t.hi'f.nly  organism  which  produces  inflii turn a- 
i<>a  mi<l  blooii  poisoning.  The  other  organiBms 
xi>  to  lie  InvestiKatpd  In  their  turu,  and  niui-h 
■•■t  t-iTntiinstol>f  (lone,  for  the  subject  la  only  In 
I.-S  i.jfiin.  y.-Jfrrfico(  Timee. 


The  Comfortable  Turn-Table. 
At  the  >>u;t(r(«tion  of  Dr.  E.  D.  King,  of  Jnclt- 
ooviilp.  III.,  Meftsrs  Queen  *  Co..  make  a  turn- 
able  eimilai'  tu  that  shown  in  the  cut    It  will 


al«k  ro  be  Julincilv  luidetvood  thar  th««e  rcpons  are  pub* 
likheil  as  rcceiveil  rram  the  Sccreuiicl  oT  ibe  diflcrcnt  Hoae- 
tie\  and  At  Journal  U  nol  Id  be  lield  b  u;  wite  retpootiblB 

Blmlra  IIIcnMeaplMl  Bwilaty. — Theregnlar 

monthly  tneatbigKu  held  in  the  ■orglomi  toBtitiite, 
April— ,1B81,  with  PreildentOleuon  Id  the  dulr. 
k  luge  number  of  the  memben  uid  nuay  vIiiloTB 

preuDl.  AFtar  rekdlag  and  tpproviii  of  the 
ninvteg,  Ueaan.  F.  H.  Bloiioni,  knd  J.  0.  Oreerei, 
were  elected  raemberB.  The  an niul  meeting  which 
woQtdfftUnpou  Ihe  evening  of  }by  Tth,  wu  poat- 
poned  to  the  time  oC  the  next  regnUr  monthly 
meeting,  aad  notice  glTsu  of  tlia  Intended  preien- 

1  of  a  motion  at  the  next  meeting  praviding 
fork  change  in  the  conatitnlion  thatiball  bring  the 

il  meeting  npon  the  Uat  Thnnday  in  Uay  of 
every  year.  The  leoretiry  wu  ordered,  bj  reso- 
IntioD,  DDUtimoaBly  curled,  to  prepsre  and  hare 
printed  iiUeit  pamphlet  cod  tiinlog  the  conatltDtioD 
and  b;-Uw8  of  the  Bociety,  and  the  namei,  addreues 
■nd  occnpitloa  of  ill  members,  together  with  inch 
other  information  ag  he  may  deem  esBential  for  tb» 

Considerable  dlBcnision  wks  bud  npon  the  belt 
nine  to  pnrtna  in  makiog  original  inreitigilioDs, 
und  for  the  inalructloD  of  (be  younger  members 
in  the  art  of  manipulating  the  microscope  and 
preparing  and  moan  ling  objects  for  examination. 

The  secretary  tlionght  one  honr  of  practical 
demonstration  by  an  expert  manlpnlstor  and 
iter  was  worth  more  than  any  number  of 
paper*  that  conld  bawritlen  upon  (ho  subject.  He 
rebiled  bis  owq  experience  in  seeliing  information 
upoD  these  |)ointa,  iu  which  he  said  that,  after  he 
Lad  read  everything  pablighed  bearing  npon  the 


be  soen  ibht  the  revolving  plat^  la  set  under  the 
Oat  table  on  which  the  hnnd  usually  reete.  Thus 
a  rettt  is  formed  tor  the  hand  ImmediBteiy  over 
the  -work,  which  is  b  convenience  that  we  think 
will  be  appreciated  by  many. 


gathering  and  mounting  of  ipechneni,  fait  real  In- 
stmotioD— that  from  which  he  obtained  the  largest 
amonnt  ot  information — wai  from  peraonal  inter- 
views with  thoaedistingnlthed  mioioteopliti— Prof. 
H.  L.  Smith,  Dr.  J.  J.  Voodward  and  Dr.  Black- 
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ham  and  witneBsiog  their  work.  He  therefore  ad- 
vocated ahort  discourses,  accompanied  with  prac- 
tical illastrations,  from  those  most  skilled,  in  the 
jooiety,  in  the  two  departments  mentioned. 

The  president  approved  of  these  saggestions  and 
complimented  the  club  upon  their  fine  equipments 
and  facilities  for  doing  work.  Said  he  hM  visited 
many  microscopic  societies  and  had  foond  none 
with  better  instraments  with  which  to  work  than 
our  own  society.  He  advocated  energetic  work, 
now  that  the  warm  rays  from  the  son  are  develop- 
ing and  starting  into  life  myriads  of  cnrioos  and 
interesting  organisms. 

Dr.  Erackowizer  suggested  that  several  sections 
be  organized,  one  on  alg®,  entomostracs,  dia- 
tomaces,  physiology,  etc.,  with  a  leader  to  each  sec* 
Hon  who  seems  to  have  a  liking  for  the  department 
io  which  he  is  assigned.  Sach  a  division  of  labor 
«eemed  to  be  for  the  best  interest  of  the  society  and 
met  the  approval  of  its  members.  The  matter  was 
postponed  for  further  consideration  at  the  next 
meeting. 

llr.  A.  Searles  then  oontinaed  his  theme  com- 
menced at  the  last  meeting,  "What  is  a  cell?**  A 
aynopsis  of  his  elaborate  and  scientific  paper  might 
be  given  under  a  few  heads,  showing  the  scope  and 
treatment  of  the  subject.  The  cell,  in  its  morpho- 
logical conditions  and  relations  presents  to  us  all 
the  phenomena  of  animal  and  vegetable  life.  He 
commenced  with  its  invisible,  unknown  and  un- 
knowable origin ;  then,  called  attention  to  its  visible 
and  knowable  parts,  referring  to  the  six  difTerently 
constructed  elements  which,  in  all  their  combina- 
tions produce  the  statical  part  of  animal  and  vege- 
table life.  These  combinations,  as  shown  by  chem- 
iatry  and  mathematics,  are  not  accidental,  but  are 
nnder  the  controlling  energy  of  a  law  older  than  the 
elements,  and  which  operates  with  a  precision  that 
admits  neither  of  mistake  nor  variation.  The  atom 
is  the  unit  of  the  cell  The  molecule,  though  the 
i>eginning  of  organized  life,  alone,  cannot  repeat 
itself,  but,  from  an  innate,  inherited  principle,  can 
unite  with  a  dissimilar  unit,  from  which  union  the 
cell  is  formed.  In  the  unity  of  homogeneity  we 
have  unmanifested  existence  I  In  the  duality  of 
heterogeneity,  we  have  the  beginning  of  life  in 
its  morphological  and  amorphological  manifes- 
tation. Independent  unity  is  a  practical  nonentity. 
Solitary  duality  [though  organic  in  constitution] 
leadeth  not  to  continuance,  while  unifric  triuuity 
may  nnlimitedly  repeat  itself.  The  first,  (the 
atom ) ,  says,  *  *  I  was. "  The  second,  ( the  molecule ) , 
■ays,  *'I  have  been  and  I  am,"  while  the  odl 
triumphantly  exclaims,  '*  I  was,  lam,  and  I  shall 
hel^  The  perfect  human  blood  corpuscle  in  its 
4ttomic,  molecular  and  cellular  structure  constitutes 
the  highest  type  of  physical  cell  known  to  us.  They 
Are  heterogeneous  and  possess  a  two-fold  nature, 
-one  of  which  is  received  from  food,  air,  etc.,  the 


other  from  the  nerve  cell.  Through  its  piimitiTe 
and  visible  part  (by  the  aid  of  the  nerve  cell)  iti 
function  is  to  impart  lifo  to  the  different  individiial- 
ized  organs  and  to  control  the  automatic  moTe- 
ments  of  the  organism.  They  do  not  originate  in 
some  special  organ,  they  are  found  in  tiie  ottuh 
before  any  special  organs  exist.  Although  aov 
adult  blood  cell  (under  the  microscope,  with  the 
powers  we  now  have)  presents  no  material  differ- 
ence from  any  other  cell  of  the  same  kind  in  the 
same  organism,  still,  there  may  be  more  diff^ereoce 
than  there  is  between  an  Anglo-Saxon  and  in 
African  ;  for,  the  perfect,  highest  type  of  a  hunm 
blood  cell  must  include  the  general  hneige  of  the 
whole  animal  kingdom,  horn  the  first  indiridaalizEd 
animal  up  to  man  ;  and,  as  there  are  special  orgvu 
with  special  functions,  so  there  are  difiierently  coo- 
structed  blood  cells,  having  their  origin  and  termin- 
ation in  the  special  organ  to  which  they  belong. 
The  perfect  blood  cell,  when  it  leaves  the  InngE, 
meets  with  no  chsnge  until  it  reaches  the  capil- 
laries ;  here  it  gives  out  something  it  had  aod  re- 
ceives something  it  had  not,  while  in  this  act  ii 
changes  from  an  arterial  to  a  venous  blood  ceQ- 
being  a  change  in  constitution  and  polarity  similir 
to  the  change  of  an  alkaU  to  an  acid.  The 
venous  blood  cell  having  an  oppoaite  polarity  from 
the  arterial  one,  must  move  in  an  opposite  dilu- 
tion. 

The  paper  then  goes  on  to  show  the  varioiu  kinds 
of  cells,  dwelling  particularly  upon  the  kucoevia. 
It  showed  that  if  a  hog  or  a  monkey  ever  became  i 
man,  it  must  be  through  disintegregation  and  com- 
plete reoonstruciion  of  their  cell-life,  under  tbel&v 
of  individuality,  to  the  plan  on  which  man  is  con- 
structed. A  blood  cell  cannot  repeat  itself,  Ddther 
can  a  nerve  cell  produce  an  organism  similar  to  ike 
OLO  to  which  it  belongs  and  which  it  has  vitalized; 
but  there  is  a  cell  that  differentiates  from  the  t«o 
that  can  originate  a  similar  organism  with  foch 
variation  as  would  arise  through  differentiation  in 
the  general  line  of  evolution,  and  this  cell  is  related 
to  the  other  two  as  the  radical  of  a  chemical  com- 
pound is  to  the  other  members  of  the  group.  Tb« 
proliferating  energy  of  the  cell  was  next  treated 
upon,  to  the  end  of  the  paper,  constitutiDg  one  d 
the  most  interesting  that  has  ever  been  brought 
before  the  sodety. 

The  secretary  was  appointed  essayist  for  the  next 
meeting,  and  to  give  practical  demonatrations  in  the 
mounting  of  objects. 

The  members  remained  until  a  late  hour,  viewing 
the  varied  forms  of  cell  structure  under  the  micro- 
scope. Five  new  stands,  with  accessories,  bare  been 
purchased  by  the  members  since  the  last  meeting. 
Adjourned  to  meet  the  last  Thursday  in  Ma^  ^ 
which  time  occurs  also  the  annual  eieotion  d 
officers. 

.    Thao  8.  Up  Dz  Gbavt,  Secretait- 
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BoAtlo  MtcroacoplcAl  Glvb. — A  speotial 
aeettng  of  the  BnffiUo  Microsoopical  Club  was  held 
at  the  Central  School  ballding,  April  19th,  for  the 
porpoae  of  allowing  the  members  an  opportanity 
to  listen  to  Prof.  Albert  H.  Obester,  of  Hamilion 
College,  President  of  the  Oneida  County  Kicro- 
scopioal Olab,  whose  subject  was:  *' The  Mount- 
ing of  Opaque  Objects."  We  may  remark  that  the 
preparation  of  the  class  of  microscopic  objects  re- 
ferred to  has  proyen  one  of  the  most  difBoult  that 
18  met  with  by  microsoopists.  Their  great  beauty 
and  practical  interest  to  all  observers,  and  particu- 
larly the  yalue  of  many  of  them  to  the  mineralogist, 
makes  a  successful  method  of  mounting  a  long- 
wished  for-necessity. 

Prof.  Chester  said  in  substance :  In  mounting 
opaque  objects  the  chief  difficulties  to  be  overcome 
are  in  fixing  the  object  to  the  slide,  and  in  pre- 
venting the  cement  from  running  into  the  cell  lifter 
mounting.  After  many  trials  I  have  adopted  the 
following  method:  The  objects,  if  light,  are  attached 
br  means  of  a  thiu  solution  of  gelatin.  A  little  spot 
of  the  solution  is  dried  on  the  slip,  and  the  objects 
are  then  placed  upon  it  and  attached  by  breathing 
ou  the  slide.  This  is  then  allowed  to  remain  on  the 
hot  plate  until  all  moisture  has  been  driven  out. 
If  a  heavier  object  is  to  be  mounted,  a  circle  of 
Brunswick  black  is  turned  on  the  centre  of  the 
slip,  which  is  then  placed  on  the  hot  plate  until  so 
hard  that  the  object  wiU  not  sink  into  it.  It  is  al- 
lowed to  cool,  the  object  placed  in  position  and 
fixed  by  heating  for  a  moment  over  the  lamp.  If 
just  the  right  amount  of  heat  has  been  applied,  the 
ob;ect  will  be  firmly  attached,  but  will  not  sink  into 
the  cement.  The  slide  is  then  placed  on  the  hot 
plate,  where  it  remains  until  the  japan  is  baked 
pjrfectly  hard,  so  that  no  subsequent  heating  will 
soften  it. 

After  the  objects  are  fixed  and  sufficiently  heated, 
they  are  allowed  to  cool,  and  the  ring  applied  to 
make  the  cell.  This  ring  is  of  tin  foil,  made  as  de- 
scribed in  a  recent  number  of  the  Amssican  Joub- 
VAL  OF  MicBosoopY.  A  ring  of  black  cement  is 
carefully  applied  to  the  cooled  slidn,  and  the  tin 
Ting  pressed  into  it.  Care  is  taken  that  none  of  the 
cement  oomesinto  the  cell.  This  cement  is  a  quick- 
drying  dead  color,  used  by  coach  painters,  and  I 
think  will  soon  be  put  on  the  market  in  tabes  for 
use  in  mounting.  It  is  thick,  and  sets  in  a  few 
minutes.  If  necessary  another  tin  ring  is  laid  on 
top  of  the  first,  in  the  same  cement,  and  the  cell 
is  in  this  way  built  up  until  the  cover  glass  will  be 
dose  to  the  object  but  not  touching  it.  The  cover 
is  then  put  on  with  the  black  cement,  clipped  and 
«et  away.  In  an  hour  the  clip  can  come  off,  and  an- 
other coat  of  black  may  be  applied.  This  must  dry 
hard,  which  requires  several  hours,  when  another 
<^at  is  put  on  and  left  to  harden.  The  next  day 
a  coat  of  shellac  cement  is  put  on.  This  should 
not  be  too  thick,  and  the  mount  should  be  examined 


carefully  to  see  that  no  holes  are  left  in  the  shellac. 
The  next  day  the  white  zinc  may  go  on  to  fill  up 
the  angles  and  make  a  smooth  surface,  and  in  two 
or  three  days  the  final  finish  may  be  applied. 
It  will  thus  be  seen  that  the  slide  is  completely 
finished  in  four  or  five  dayd  frcm  the  time  it  is 
started ;  that  there  is  no  need  of  having  a  lot  of 
cells  made  in  advance,  but  that  each  one  is  made  to 
suit  the  particular  object  it  Is  to  contain,  and  if 
proper  care  be  taken  the  object  will  be  firmly  at- 
tached to  the  slide  and  there  wiU  be  no  running 
in.  Of  course  some  experience  is  required  to  know 
just  when  the  conditions  are  fulfilled  to  insure 
complete  success,  but  it  may  be  attained  in  the  use 
of  the  means  I  have  j  ust  pointed  out. 

For  fiuid  mounts  in  cells  I  use  the  tin  rings, 
cementing  them  to  the  glass  with  shellac,  which 
I  generally  thicken  with  Chinese  vermillion.  After 
the  object  and  fiuid  are  put  in  the  cell,  the  cover 
is  laid  on,  the  excess  of  liquid  pressed  out  carefully, 
and  the  whole  dried  with  blotting  paper.  Some  of 
the  thickened  shellac  is  then  put  around  the  edge 
of  the  cover,  and  left  to  harden.  In  an  hour  the 
slide  can  go  on  the  turn-table,  and  a  ring  of  shellac 
may  be  applied.  No  clip  should  be  used.  The 
next  day  the  slide  may  be  carefully  washed  and 
dried,  when  it  is  ready  for  another  shellac  ring. 
After  this  is  set  the  white  zinc  may  be  put  on  as 
usual.  Of  course  the  fiuids  used  must  not  be  those 
that  dissolve  shellac,  but  camphor  water  or  glycer- 
ine may  be  used  without  fear. 

At  the  request  of  the  President,  Professor  Chester 
gave  his  methods  of  procuring  crystals  of  the  vari- 
ous metals,  as  follows : 

The  beautiful  and  rare  crystals  of  gold  of  hexa- 
gonal form  were  prepared  by  first  dissolving  the 
gold  in  ten  or  twelve  parts  of  mercury  and  boiling 
for  several  hours.  The  mercury  is  then  dissolved 
out  by  means  of  nitric  acid,  and  the  crystals  of  gold 
left  of  hexagonal  shape,  their  beauty  depending 
upon  the  perfection  of  the  process.  The  silver,  tin, 
copper  and  other  metallic  crystals  were  best  ob- 
tained by  precipitation  of  the  metals  by  means  of 
the  battery.  To  obtain  tin  crystals  the  simplest 
method  was  to  immerse  the  end  of  a  bar  of  tin  in  a 
strong  solution  of  the  chloride.  A  thin  layer  of 
water  is  poured  on  top.  In  a  few  days  the  crystals 
of  tin  will  be  found  attached  to  the  bar  in  the  layer 
of  water,  as  a  result  of  electric  action. 


San  Franctsco  Microscopical  Socletjr..-The 
regular  semi-monthly  meeting  of  the  San  Frandsoo 
Microscopical  Society  was  held  Thursday  evening, 
April  7th,  1881,  at  its  room  on  Sutter  Street,  the 
members  appearing  promptly  at  8  o'clock.  Presi- 
dent Dennis  occupied  the  Chair.  Another  printed 
list,  being  the  second  one  in  a  month,  of  California 
fungi,  was  received  from  Dr.  H.  W.  Harkness,  who  is 
the  most  indefatigable  fungologist  upon  the  Coast. 
With  Dr.   Harkness  searching  for  and  studying 
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fungi,  and  Denison  after  licheni,  the  Society  ahoold 
be  well  informed  abont  thefle  intereiting  flowerlesB 
plants.  Two  gentlemen,  eminent  in  science,  were 
proposed  for  honorary  membership,  the  proposi- 
tions being  laid  over  nntil  the  next  meeting  under 
the  roles.  The  principal  discnssion  of  the  evening 
was  upon  the  good  and  welfare  of  the  Microscopical 
Society,  and  the  fact  was  made  known  that  many 
Talnable  papers  and  lectures  were  in  process^  and 
that  the  present  year  would  be  a  notable  one  in  the 
Society's  history.  The  committee  reported  that 
the  preparations  for  the  annual  reception,  to  be 
given  in  May,  were  in  a  forward  state,  the  Secre- 
tary's list  showing  a  sufficient  number  of  exhibitors 
to  promise  an  unusually  successful  meeting.  Dr. 
Bleasdale,  tbe  yisitor  of  the  evening,  read  a  paper 
concerning  the  proposal  to  establish  or  appoint  an 
entomologist,  to  be  connected  with  the  State  Uni- 
versity,  and  who  should  act  as  a  kind  of  health 
officer  of  plant  life. 

The  members  approved  the  suggestion  of  the 
Horticultural  Society,  and  the  officers  of  the  Micro- 
scopical Society  were  instructed  to  use  the  influence 
of  the  Society  whenever  and  wherever  they  thought 
it  would  assist  in  accomplishing  the  project. 

No  more  efficient  instrument  than  the  microscope 
can  be  found  to  discover  the  presence  and  habits  of 
the  acari,  injurious  to  vegetation,  and  thereby  form 
plans  to  circumvent  and  destroy  them.  In  the  de- 
termined warfare  now  waging  against  ini»ect  pests 
for  the  safety  of  our  vineyards  and  orchards,  the 
microscope  comes  to  the  frout  and  points  out  the 
positions  of  the  enemy,  making  iheir  destruction 
easier,  quicker  and  permanent. 

The  meeting  adjourned  at  a  late  hour. 


The  regular  meeting  of  the  San  Francisco  Micro- 
scopical Society  was  held  at  the  Society's  room,  120 
Sutter  Street,  on  Thursday  evening,  April  2l8t,  1881, 
President  Dennis  in  the  Chair,  and  an  old-time 
quorum  present. 

President  John  Le  Conte  and  Prof.  Joseph  Le 
Gonte  were  elected  honorary  members  of  the  So- 
ciety. Tbe  library  received  a  number  of  additions. 
Considerable  business  was  transacted  regarding  the 
welfare  of  the  Society.  Tbe  annual  reception  was 
fixed  for  the  evening  of  May  6th. 

A  paper  was  read  on  artificial  ruling  of  lines, 
which  will  be  printed  at  some  future  time.  This 
led  to  an  animated  discussion  on  micro-engraving 
and  the  artificially-ruled  lines  on  Nobert's  test 
plate.  To  the  reader  it  may  be  explained  that  what 
is  known  as  *'  Nobert's  test "  is  a  plate  of  glass,  on 
a  small  space  of  which,  not  exceeding  one-fiftieth 
of  an  inch  in  breadth,  are  ruled  from  ten  to  nine- 
teen series  of  lines,  forming  as  many  separate  bands 
of  equal  breadth.  In  each  of  these  bands  the  lines 
are  ruled  at  a  certain  known  distance,  and  the  dis- 
tances are  so  adjusted  in  the  successive  bands  as  to 
form  a  regularly-dhninishing  series,  and  thus  to 


present  a  succession  of  tests  of  progressively  in- 
creasing difficulty.  The  highest,  or  the  band  of 
lines  most  difficu't  to  see,  is  the  nineteenth.  Not 
all  the  mioroscopists  in  the  United  States  or  Europe 
have  been  able  to  see  that  band. 

The  celebrated  microscopist.  Dr.  Woodward,  it  is 
said  has  resolved  the  lines,  and  photographed  them, 
and  so  have  many  gentlemen  in  the  Eastern  Statei 
and  in  California  seen  them,  but  it  is  a  very  delicate, 
difficult  test.  In  the  great  International  Eihibition, 
1851,  M.  Foucault,  of  Pariti,  exhibited  a  specimen  of 
micro-engraving,  supposed  lo  be  unsurpassable  for 
minuteness.  Soon  after  this,  Mr.  Peters,  a  London 
banker,  constructed  a  machine  on  the  principle  of 
a  pentagraph  or  eidograph,  by  which  was  engraved 
the  Lord's  Prayer  so  small,  that  if  all  the  words  in 
the  Bible  and  Testament  were  written  the  same 
size,  the  whole  might  be  comprised  22  times  over  in 
one  square  inch. 

Mr.  Webb  has  gone  far  beyond  this,  having  en- 
graved a  Lord's  Prayer  in  which  each  letter  does  not 
occupy  the  200  millionth  part  of  a  square  inch,  and 
in  which  latter  space  (on  a  scale  of  equal  propor- 
ton)  the  whole  Bible  and  Testament  might  be  in- 
scribed fifty- nine  times. 

This  seems  at  first  incredible.  It  is  confessedlj 
difficult,  if  not  impossible,  fully  to  realize  aod  ap- 
preciate such  a  statement.  But  these  are  not  mere 
ideas,  they  are  subatintial  facts,  and  are  as  capable 
of  demonstration  as  that  3  is  the  half  of  6,  or 
that  12  times  12  are  neither  more  nor  less  than 
144. 

Let  us  see.  I  have  before  me  two  engravings  of 
the  Lord's  Prayer.  The  micrometer  assures  me 
that  the  first,  called  A,  forms  a  parallelogram,  in 
which  the  longer  side  is  the  l-120th,  and  the  shorter 
the  l-132d  part  of  an  inch.  The  prajer  is  composed 
of  227  letters.  Now  if  120  X 182  =  15,840,  then  the 
writing  occupies  the  l-li,840th  part  of  a  sqnare 
inch,  and  the  number  of  letters  must  bear  some 
proportionate  relation  to  the  number  in  the  Bible, 
about  three  and  one  half  millions.  The  other  speci- 
men called  B,  is  smaller,  but  the  same  principle  ap- 
plies to  both.  The  227  letters  here  form  a  quad- 
rangle, the  l-530th  by  the  l-600th  of  an  inch ;  con- 
sequently this  writing  occupies  (630X600=318,- 
000)  the  l-318,000th  part  of  a  square  inch,  whUe  tbe 
227  legible  letters  in  this  space  will  sustain  the 
same  relation  above  to  tbe  number  in  the  Bible. 

In  the  English  Bible  and  Testament  there  are 
3,566,480  letters,  and  it  is  easy  to  show  that  the 
scale  of  size  in  the  specimen  A  is  equal  to  the  whole 
Bible  being  written  once  m  the  area  of  an  inch, 
while  the  smaller  specimen,  B,  would  admit  of  the 
whole  Bible  and  Testament  being  inscribed  twenty 
times  in  the  same  space.  This  can  be  proved. 
Simple  arithmetic  and  the  sublime  rule  of  three  are 
equal  to  the  task. 

Example  A.— If  227  letters  oooupy  the  M5,8i(Hli 
part  of  one  inch,  how  many  tunes  could  we  write 
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I 

3,566,480  letterv  of  the  iune  aize  in  that  ppace?   of  its  Btrnctnre  to  thai  of  the  plant,  bat  haa  no 
120  X 132  =  15,840  X  227  ^r^  8,595,680  +  3,566,480  r^-  cellulose  wall. 

One  Bible.  At  the  coDclnaion,  he  stated  that  the  oafest  guide 

ExampleB.— If  227  letters  occupy  the  1-318,0001  h   for   distinguiahing  between  the   protophytes  and 

part  of  an  inch,  how  many  times  could  wo  write  |  protozoa,  was  that  laid  down  by  Dr.  Carpenter, 

3,566,480  letters  of  the  same  size  in  that  space?   that  is,  **  The  nature  of  the  a/ti»u;n<  of  the  proto- 


630  X  600  =  318,000  X  227  =  72,186,000  -;-  8,556,- 
480  =  Twenty  Bibles. 


phytesand  prot')Zoa  respectively,  audin  the  method 
of  its  introduction,  the  protopbyte  absorbs  its  nutri- 


The  aboye  would  satisfy  the  most  rigorous  mathe-  men t  from  the  air  and  moisture  surrounding  it, 
matician ;  he  would  say,  admitted  that  the  original '  the  same  as  the  highest  plants ;  while  the  protozoon 
measurements  are  correct,  the  results  must  be !  in  common  with  the  highest  animals,  obtains  its 
equally  so.  Grant  th6  premises,  and  no  sane  person  food  from  organic  substances,  which  it  takes  into 
can  deny  the  conclusions.  It  is  true,  but  it  does  not  |  iiself  and  there  digests.*'  Dr.  Matthews  had  a  live 
satisfy  an  intelligent  apprcheDsioii.  We  believe  it, ,  flsh  under  his  large  Crouch's  instrument,  showing 
because  we  cannot  deoy  or  disprove  it.  Just  as  the  \  the  circulation.  Bev.  Mr.  Beed  had  piece  of  a  leaf 
astronomer  admits  the  existence  of  boundless  space  of  the  lichen  on  which  were  some  beautiful  minute 
because  he  cannot  conceive  any  limit  to  its  extent,  shells.  Other  members  had  interesting  objects, 
or  believes  time  to  be  eternal,  from  his  inability  to ,  The  society  instructed  the  Board  of  Directors  t') 
conceive  either  beginning  or  end.  report  at  the  next  meeting— May  19th— the  pro- 

The  Secretary  read  a  list  of  exhibitors  at  the  an-  priety  of,  and  time  for  holding  a  microscopical 
naal  reception  in  May,  and  spoke  of  some  of  the  ob-  soiree  at  an  early  day.  This  society  is  incorporated 
jects  to  be  exhibited.    More  living  organisms  are  to  under  the  laws  of  the  State  of  Illinois. 


be  shown  than  heretofore,  and  the  two  geological 
ages  of  gold  will  be  illustrated  by  ground  transpa- 
rent sections  of  rooks  and  cabinet  specimens  of 
associate  rocks,  with  samples  of  gold  to  contrast  the 
colors.  The  meeting  of  the  evening  had  so  deep  an 
interest  to  some  of  the  members,  that  when  the 
Secretary  left  the  Society  room  to  take  the  10.40 
ferry-boat  for  Oakland,  he  left  a  number  of  inter- 
ested observers  looking  through  the  microscopic 


IlliiaoU  llIicr(Mcoplca.t  Society ..--Tfae  annual 
meeting  of  the  Illinois  State  Microscopical  Society, 
was  held  at  the  rooms  of  the  Academy  of  Sciences, 
Chicago,  April  22,  1881,  B.  W.  Thomas,  President, 
in  the  chair.  The  secretary  not  being  present,  C. 
S.  Fellows,  Esq.,  was  appointed  secretary  pro  tern. 
The  minutes  of  the  previous  meeting  having  been 


read,  the  usual  reports  received  and  referred,  the 
tubes,  and  the  time  when  they  adjourned  as  yet  he  Society  was  then  entertained  by  Dr.  Mcintosh,  who 
has  no  knowledge.  '  !  exhibited  a  new  and  improved  form  of  solar  micro- 

'  scope,  combining   an  oxy-bydrogen   attachment. 

MIcroecoplcAl  Society  of  Central  Illinois.—  The  histological  slides  shown  by  this  apparatus 
The  regular  meeting  of  this  society  was  held  April  were  fine,  and  called  forth  very  general  admiration. 
2l8t,  President  F.  L.  Matthews,  M.D.,  in  the  chair. '  The  society  being  again  called  to  order  proceeded 
Dr.  J.  H.  Detmers,  of  Chicago,  was  elect^ed  an  to  the  election  of  officers,  resulting  as  follows : 
honorary  member.  Five  person  were  elected  to  President — Dr.  Lester  Curtis.  Vice-Presidents^ 
active  membership,  tuto  of  them  being  ladies.  |  Prof.  £.  S.  Bastin,  Dr.  F.  W.  Mercer.    Secretary — 

The  paper  for  the  evening  was  read  by  T.  B.  William  Hoskins.  Treasurer— W.  H.  Sammers. 
Jennings  of  the  XJ.  S.  Signal  Corps.  His  subject '  Trustees— £.  J.  Hill,  B.  M.  Thomas,  W.  H.  Bulloch, 
was  '*Protophytes   and    Protozoa,   or    Simplest  Chas.  £.  Boring.    Meeting  then  adjourned. 

Forms  of  Vegetable  and  Animal  life  Compareel."  j  

He  took  the  ground  that  animal  and  vegetable  Central  New  York  Jllieroftcoplcal  Club. — 
life  represented  the  two  arms  of  the  letter  V,  '  A  regular  meeting  of  the  above  named  society  was 
and  that  the  protophytes  and   protozoa  formed   held  on  the  evening  of  Tuesday,  April  26th,  at  the 

office  of  Dr.  Aberdein,  at  Syracuse,  President  Col- 
lins in  the  chair. 

A  paper  sent  by  S.  A.  Webb,  Esq.,  of  Oswego, 
was  read  by  the  secretary ;  beiug  au  account  of 


the  base  or  junction  of  the  arms.  Starting  out 
with  the  vegetable  life,  he  explained  the  com- 
position of  the  cell,  showing  the  difference  be- 
tween the  cellulose  cell  wall,  and  the  albuminous 
primordial  utricle,  and  their  separate  functions — !  some  original  observations  on  the  method  of  repro- 


the  ccU-wall  being  merely  protective,  while  the 
primordial  utricle  took  an  active  part  with  the  pro- 


duction of  Chilodon  CucuHhs. 
Dr.  W.  W.  Munson,  of  Otisco,  followed  with  some 


toplasm  in  the  work  of  the  cell.  Taking  up  some  of  remarku  on  the  minute  anatomy  of  the  flea  of  the 
the  simplest  plants,  he  explained  in  detail  the  wood-chuck  (/V^ardomyir),  illustrated  by  several 
method  of  growth,  increase  by  binary  sub-division,  balsam  mounts  of  different  organs  of  the  insect 
aod  process  of  generation  of  th3  unicellular  plants,   beautifully  dissected. 

He  then  explained  the  animal  cell,  showing  that  ■     After  the  transaction  of  some  miscellaneous  busi- 
in  its  complete  form  it  is  comparable  in  most  parts  I  ness  the  meeting  adjourned. 
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One  Ida.    County    9I«<'rcMK-oplcal    Society. — 

A  regular  meetiDg  of  the  Oneida  Co.  Microacopical 
Society,  was  held  in  its  roomi,  120  Gencsie  St., 
Utica,  N.  Y.,  Mondaj  evening,  April  35th.  The 
reader  who  had  been  appointed  for  the  evening, 
was  excused  on  account  of  sickness.  The  president 
occupied  an  hour  very  acceptably,  in  describing  his 
method  of  mounting  opaque  objects,  and  in  de- 
scribing, and  commenting  upon  the  Gundlach 
stands,  and  objectives  exhibited  by  Mr.  Hodges, 
the  Physician's  Stand  was  fitted  with  Gundlach's 
new  fine  adjustment,  which  was  greatly  admired 
for  its  delicate,  and  sensitive  motion.  The  objec- 
tives shown  were  like  all  the  productions  of  this 
maker  of  exceptional  excellence.  Mr.  H.  G.  Main, 
of  Rochester,  was  invited  to  meet  with  us  at  our 
May  meeting,  and  address  us  upon  the  subject  to 
iihich  he  has  given  so  much  time,  and  study — 
Diatoms.  Geoboz  C.  Hodoes,  Secretary. 


IVellealejr  College  MIcrosropIcal  Club— The 
regular  meeting  of  the  Wellesley  College  Micro- 
scopical Society  was  held  Monday  evening,  April 
25th,  the  Vice-President,  Miss  French,  in  the  chair. 

Professor  l^unn  gave  a  very  interesting  talk  on 
Embryology,  the  material  for  which  was  derived 
from  observations  made  by  herself  during  the  sum- 
mer of  79,  on  the  Mnemeopsis,  an  animal  of  the 
genus  Ctenophare.  Miss  Nunn  accompanied  her  re- 
marks by  drawings  made  on  the  spot  as  the  sub- 
ject required. 

Professor  Whiting  gave  a  description  of  the 
larynx,  illustrated  by  a  model,  and  several  experi- 
ments in  sound.  This  was  introductory  to  several 
sUdes  for  the  microscope,  illustrating  sections  of 
the  larynx,  showing  especially  the  vocal  oords. 

The  society  had  recently  received  a  numoer  6f 
very  choice  botanical  slides.  Several  of  these 
were  under  the  microscopes. 

Lucia  F.  Clabke,  Cor.  Secretary. 


New     Microscopical    Society    In     Osvrefo, 

N.  Y*— Since  our  last  issue  a  new  society  has  been 
formed  at  Oswego,  N.  Y.,  as  the  "Oswego  Micro- 
scopical Society.**  Its  officers  are  :  President,  S. 
A.  Webb ;  Yice-Presidents,  £.  D.  Milliken  and  E. 
Burrows,  M.D. ;  Treasurer,  Kev.  Father  Meagher ; 
Becording  Secretary,  Thomas  McQinnis ;  Corres- 
ponding Secretary,  Miss  Julia  B.  Douglas.  It  starts 
out  with  about  fifteen  members,  and  fair  prospects 
for  doing  some  good  work. 


EXCHANGES. 

Good  uncloanod  dintomuooous  material,  con- 
taining ArHchiioidiseus,  Heliopelta,  Trice ratluni, 
Istbmia,  PWmroBijjrma,  Surirella  Gemma,  and 
TerpBinoe  M u si ca.  wanted  in  exchantje  for  well- 
raounted  Bliden  of  arrantred  diatoms,  etc.,  or 
CMBh.    DanL  G.  Fort,  Oswego,  N.  Y. 


Well  mounted  histological  and  pathologioil 
slides  in  exchange  for  other  flrst-olass  slides. 
Lewis  M.  Eastman.  M.D.,  349  Lexington  street. 
Baltimore,  Md. 

Wanted,  about  2  ounces  of  fossil  deposit  from 
Be  mis  Lake,  or  any  other  containing  the  largest 
form  of  N.  rhomboides.  Liberal  exchan^  from 
list  will  be  Riven  by  £.  Wheeler.  48  ToUiogton 
Road.  London.  £ngland. 

A  Baker  stand,  also  a  new  imported  $12  Zither, 
to  excliange  for  flrst-class  objectives.  Box  107. 
Astoria,  L.  I. 

The  Lathe  and  Its  Uses,  etc..  for  a  Nobert  pluif 
or  a  Micrographic  Dictionary.  £.  Pinckney, 
Dixon,  111. 

Wanted,  a  foreign  microtome  in  exchange  for  a 
C  clarionet,  in  good  order  and  worth  $35.  T.  B.  C\ 
Asylum.  Toronto,  Canada. 

Wanted,  diatomaceous  deposits  (abouta  bu^^bel 
of  each  kind,  by  express),  for  good  slides,  mate- 
rial, or  cash.    Geo.  B.  Scott.  Box  4,196.  New  Yori^. 

Wanted,  a  second-hand  microscope  with  powers 
of  50  to  360  diameters,  price  $10  to  $35;  will  give 
books  and  chemicals;  for  list  address  A.  Hepr. 
Cogan  House  P.  O..  Penn..  doaoribing  micro- 
scope and  accessories. 

First-class  slides,  palates  of  marine  moluH<». 
and  other  marine  objects,  for  flrBt-<?kii8s  rock  see- 
tions  or  crystals,  cabinet  or  microscopic  spnci- 
mens :  lists  exchanged.  Bev.  J.  D.  King,  Edgar- 
ton,  Mass. 

Will  exchange  mineral  specimens  of  Idaho  for 
such  lx>oks,  minerals,  curiosities,  etc..  etc..  as  I 
desire :  Household  Microscope  wanted :  state  what 
you  have  to  exchange,  giving  particulars.  J.  P. 
ClouKh.  Junction,  Lemhi  Co.,  Idaho. 

Selected  and  well-mounted  diatoms,  in  ex. 
(•han£:e  for  other  goods,  slides,  or  material,  etc- 
W.  hT  Tivy,  6th  and  Olive  8ts..  St.  Louis  Mo. 

Diatoms  in  situ,  and  free  &\gm.  and  other  ma- 
terial, animal,  vegetable,  and  mineml.  txi  ex- 
change, by  list,  for  material  or  mounted  obie^its: 
none  but  flrst-class  objects  offered  or  desired.  M. 
A.  Booth,  Longmeadow.  Mass. 

Wanted,  copy  of  Micrographic  Dictionary.  Se^'- 
ond  Etlition.  in  exchangre  for  Leidy's  Bhizopodi. 
etc.    A.,  care  Editor  this  journal. 

Beautiful  Beryls.  Garnets,  Tourmalines.  Boe« 
Quartz.  Muscovite.  Granites  in  variety,  etc.,  to 
HXcIianKe  for  coins,  shells,  fossils,  mineraK 
l>o«k8,  ma^^azines— anything:.  Describe  off^T- 
fully.  C.  Le  B.  Wheeler.  Wifinot,  Merrimack  Co.. 
N.  ft. 

Over  100  new  flrst-class  transparencies  for  the 
lantern,  to  exchange  for  microscope  accessories: 
a  flrst-class  1-12, 1-4.  and  1  inch  objective  wanted. 
Box  107.  Astoria.  L.  I. 

A  German  microscope,  with  8  objectives  and  5 
eye-pieces,  condensing  lens,  etc.,  resolvioi?  P.  an- 
trulatum,  will  be  exchanged  for  a  flrpt-dass  snee- 
troscope.  Clarence  L.  Bpeyers. 50  W.  I7th  St.,  NY. 


HOBSFOBD'S  ACIB  PHOSPHATE. 

Forest,  O.,  April  13,  I88i. 
I  take  pleasure  in  stating  that  I  have  used  your 
Hor.sford's  Acid  Phosphate,  in  several  cases  of 
chronic  gastritis,  marked  by  peculiar  red  tongue, 
with  gratifying  results.  I  also  find  it  dn  exoellent 
menstruum  for  the  administration  of  Oomp.  Tr. 
Cinchona,  in  recovery  from  malarial  fevers  where 
there  is  impaired  digestion.  By  combining  it 
with  Scudder's  Specific  Tr.  of  Pulsatilla.  I  find  it 
very  satisfactory  in  controlling  nervousness  in 
females,  and  quite  pleasant  to  take. 

A.  S.  Mat,  H.I). 
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The  Distribution  or  Living  Matter  in  Prof.  Heitzman,  than  upon  unbiased  per- 

the  Dental  Tissues."  :  socal  inveatigatiou. 

BT  wii.  c.  BBnTAM,  DENTMT,  1     The  "  paper  "  atatea  that  in  1873,  Prof. 

Heitzman  diaeovered  the  miauta  structui^ 

of  protoploam.     And  that  of ,  other  tiaanea, 

mainlj  epithelium  and  connectiTe  tiaaue. 

I     Prof.    Heitzman,    describes  the    net-like 

NUie  preaentaUon  ofi ■'""■'""  "'  Protopkem  thus:  "The  nn- 

thl>  aubjeel.  the  „b- ' ''"'"•  "  eonneeled  mth  the  ^.all  of  the 

ject  is  mainly  an  in-  i  h"'^'*"^-  ■*"'!  this  again  with  the  graf^es 

inirjaslolheposai-  "'  """  P«otoplaam   by  very   fine  thread., 

ble    inoorreclne.a  „f  "■■'■e'l  must  be  regarded  as  the  living  matter 

aom.  pr.«>nt  theori«>  "'  "■•  P'oloplaam,  i.hil.  the  fluid  conlamed 

in  regard  to  it  as  de-'  "'"""  "'^^  mcBues  of  living  matter  does 

monstndal   by    ih.""' P""'"  ""  P'"!""?  °"''"" 

microscope  ThK    etructnto    being    identical    in    nil 

In  a  paper  „a„  prolopla«mic  formations. 

the  abor.  title,  read!     ^">''  He.lzman.   we  are  ato  told,  dit 

before  the  American  I  "™"«'  ""'  "■•"  ^°"  "ot  eiist  a  tissue 

Dental     Association  I  '■"'"°  ""  •"'""'  '"''j' '"""  »P  °'  ""'•  " 

■I  a  meeting  held  at  Niagara  Palls,  August.  I '"»«'''  ''-'  ■"■■  *!™"'  "''•'  '°™"l.»  »"" 

1878.  was  given  what  1.  now,    I  believe, :  "'ought  to  be  a  ceU,  (a  ve„ol.  with  a  flunl 

commonly   known    as  the    ■•  protoplaamic ;  "■">    "    """'"•   ""»P<"»1»<1   tke'ein).  h«i. 

theory  "of  the  distrlbnlion  of  living  mailer  I  "°»'   '""■  "'™n''  ""  reaearcbes  of  the 

in  the  teeth  \&iis    Max    Sehultz,  been    recognised   as   & 

The  author  of  the  paper  referrnl  to,  i.  a  Jell-'-'""'  '"•>■•  tho  soniallri  proloplaam. 
gentleman  who  ha,  the  reputation  of  being  ^  "e  also  attribute,  the  movement,  of  the 
a  careful  hiatologUI.  and  I  have  eveiT  rea-  "'I'*  °'  <"''•'"'  "P'ttebum  to  the  constant 
son  to  believe  that  he  is  snch,  bnl.  from  "■*'"'  °'  ".'»  ""f"  "'i-B  J"""  "'"-el- 
ray  own  observatiom  in  regard  to  this  sub-  °"'  ""  «P>tl»l"  ^J-  The  cement  anb- 
iect,  I  am  inclined  to  believe  that  h.  Im  "*"""  °'  '^'  '1""'=''"'  '■"'  »n<Iothelial  for- 


n>d.»,me  errors,  and  ha.  based  hi.  opin-  '"■"™'    '"    P'"'"''    ^    """"^    "■'    '"'''« 


long  more  npon  the  Bnpposed  diacovevie 


,  matter. 

. The  above  theory  seems  to  have  been  the 

'^M?Ma"h'iSd!''twi?^  '^'''°*''  ^^^^  "'  "''■'^'  *««'«  "PO"  "!''«''    tl»»    ■*"•*«■  referred  to 
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space   ivitU   the    light    slioo'ing   diBtluctl;  siil>atAncii,  but  am  iiicliiie<l  to  llie  o|itiWsiti- 
t)ii^)ugh  tlieiii.     AHsociated  with  thene  ari'  nijiuioa,  owing  to  tlicir  focilitj  «f  &lisurli- 
otbers  filled  witli  a  ring  of  dark  red  color,  ing  coloring  matter.     Again    n-e  are  lolrl. 
this  ring  closely  fitting  the  iat«rior  of  the  |  thnt    in  specimens  that    are    stained,  tlic 
canalicniua.  and   showing   sharp    outlineit.   flbieB    (Fig.   1.  6),  show   a    distinct    violet 
[b).     This  open   xpace,  or  liole  (a),    is  what '  color,  characteristi'c  of  living  matter  vrittiii: 
I  shall  cnll  the  canaliculus,  and   the  ring  protoplasmic  formstioDs,    wLile  the  sp-^y. 
\{ii),  between  the   tibrB  and  the  wall  of  tlip 
I  canaliculus  remains  unstained.     In  nij  owe 
I  specimens  this  is  jnat  the  reverse.   In  tbrsi'. 
the    walls  of  the  tubules     (the    so-colletl 
!  space)  (Fig.  2,  b),  is  atained,  while  the  sii|i- 
;    '  posed  fibre,  (the  opening  in  the  tubnina)  [c. 
remaiuH  nnstnined,  as  also,   tbe   l>asis  snb- 
;  stjince  id).     We  are  also  inrormed   in  tLr 
I  "  pni>er  "  that  in  oblique  Bectiona,  there  niij 
he  seen   both  longitudinal  and  tniDHvcrw 
.  jwojectiona  of  the  flbi^es.  This  ,api)eRr»uce  1 
I  have  sought  for  more  than  anj  of  theotli^rs, 
!  but  have    been  unable   to  observe   it     I" 
;  longitudinal  sections,  I  have  seen  undoiibtnl 
projections  of  the  tubuli,  but  never  of  anv 
tiling  i-eeembling  the  supposed  fibre.    In 
oblique  sections  ara  seen,  what  maj  havf 
been  supposed   to    be  projections  of  tlif 
tubuli.  but  I  am  qnit«  con-vinced  Ihnt  tli^ 
appearance  is  owiug  to  the  transpareLi'v  i.f 
!  the  basis   substance,  for   by   cfaanging  tli.' 
within  it  (fc)   the  tubulus.     In  the  centre  of  |  focus  of  the  instniment,  the  tnbnli  taay  !«■ 
this  ring  is  the  small  roundish  dot  (c)  which  [clearly  traced   throughout  the  entire  IliieL' 
OOiTOsponds   identically    with   what  is   de-|ne8S   of  the   section.     In   longitudinnl  sec- 
scribed  as   the  fibre  of  living   matter,  but ,  tions   of  well  injected  specimens,   this  up- 
which  is  in  i-eality  the  true  opening  thi-ongli  j  peai-anee  of  a   fibre  will    be  found  entirel; 
the  tube.    I  judge  this,  because  in  yerj  thin   wanting,  the  whole  inteiior  of  the  i«ualica- 
secttons,  I  see   the  liglit  shining  distinctly   lus  presenting  a  uniform  appearance  iu  )v- 
thmugh  this  "dot,"  and  showing  a  plainly  gnrd  to  color,  the  porous  walls  of  the  toW 
visible    opening.      In   the    first  instance, '  with   its  central  canal   being  equally  fillfl 
the    tuhulus   has   been  detached,    and    i-e- '  with  the   injection.      In   sti-ncture,  I  jnajrr 
moved ;  in  the  latter  it  still  renmins  intact,    these  tube  wnlls  to  be  porous,  or  spoDgr  in 
Fi-om  sucU  meaauremenls  as  I  have  been  texture,  from  the  prompt  manner  in  wbioii 
able  to  make,  I  judge  the  average  diameter  ]  they   ahiorb  coloring  matter,  also,  in  n  lini 
of  these  tubuli  to  be  qIkiuI  1-1200  mm.,  the  ;  hsa  been   deacril)ed  as  the   denticulateil  oi' 
thickness  of  their  walls  about   2-5ths  their '  fringed  appeamnce  of  the  supposed  fibre- 
diameter,  and   the   opening  through   them  I  an   appearance  that    could  possibly  be  |ir.^ 
about  l-5th.     That   these   appoai'ances   arc '  duced   by  such  a   condition    of  stmcturc. 
reasonably   interpreteil,    I   tiiink    any    one  Acids  decalcify   fhom,  but   potash  does  npr 
would  admit  after  an  esaminalion  of   these  remove  them,  therefore,  they  may  be  snp- 
dides.     In  my  experiments,   I  have  been  posed  to  be  calcareous. 
unable  to    olwerve  that  the  walls  of  the      In   regard  to  tlie  methods  given,  as  it 
tubuli  ai-e  any  more  dense  than  the  basis  would    seem    to    me    that    decalciflcalioD 


a— Dentinal  •'nnnllculus,  llie  tubuli  n 
b-DPDttual  tubule. 
r-rj!Utnil  .■niml  of  tubuli. 
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should  be  regarded  as  valuable  in  what  it 
may  reveal,  simply  as  one  of  the  very  many 
methods  that  should  be  employed  in  the 
investigation  of  these  minute  structures. 
When  we  consider  that  by  the  process  of 
decalcification,  we  have  only  twenty  per 
cent,  of  the  original  structure  left,  and  that 
consisting  of  a  collapsed  gelatinous  sub- 
stance, the  eighty  per  cent,  removed  being 
the  frame  work  and  support  of  the  structure, 
how  much  of  all  that  is  comprehended  in 
this  subject  could  we  reasonably  expect 
to  find  in  such  a  residuum  ?  These  tubuli 
with  their  collapsed  and  wrinkled  mouths, 
might  be  supposed  to  be  almost  anything 
except  that  which  they  really  are.  On  the 
contrary,  the  more  various  the  methods 
employed,  the  more  reliable  will  be  the 
knowledge  gained. 

In  the  investigation  of  this  subject  I  have 
noticed  two  characteristics  of  structure 
which  I  do  not  remember  to  have  seen  be- 
fore recorded,  viz:  the  parietal  walls  of  the 
canaliculi  (Fig.  2,  b),  and  the  laineUUed 
strucluj'e  of  the  dentine. 

Mr.  Na.smyth,  however,  came  very  neai* 
the  truth,  when,  in  1853,  he  pronounced 
the  supposed  tubuli  of  the  dentine  to  be 
not  tubes  at  all,  but  "solid  fibres  composed 
of  a  series  of  little  masses  succeeding  each 
other  in  a  lineal  direction  like  so  manv 
beads  upon  a  string."  It  will,  therefore, 
seem  that  he  had  very  good  reasons  for 
such  a  suppasition,  when  we  know  that, 
owing  to  the  lamelated  structure  of  the 
dentine  just  referred  to,  the  tubuli  may 
be  divided  into  just  such  "little  masses" 
as  he  then  described.  No  microscope 
is  required  to  demonstrate  that  this 
lamelated  characteristic  is  not  a  mere  sup- 
position, but  a  fact.  By  boiling  a  fresh 
specimen  of  a  young  tooth  in  caustic  potash, 
the  lamellie  may  readily  be  detached  from 
around  the  root  in  distinctly  concentric 
layei-s.  The  cemeutum  being  firat  detached, 
which  may  often  be  removed  from  the  apex 
of  the  root  in  the  form  of  a  cap. 

In  regard  to  the  function  of  these  tubuli, 
it  has  occurred  to  me  that  it  would  not  be 
unreasonable  to  suppose  a  metamorphosic 


l^ower  to  exist  in  them,  or  that  they  allow 
such  elements  from  the  plasma  of  the  blood 
to  pass  through  their  walls  as  may  be  re- 
quired for  the  nutrition  of  the  structure, 
taking  up  one  element  and  rejecting  othei*s, 
according  to  their  condition  of  aggregation 
and  the  laws  of  their  chemical  composition 
and  affinities. 

This,  of  course,  is  only  conjecture,  yet, 
the  laws  that  govern  these  infinitesimal 
realms  are  so  little  underatood  that  we  have 
to  accept  very  much  that  is  really  only 
conjecture.  An  ordinary  lifetime  is  insuf- 
ficient to  more  than  gather  up  a  few  facts 
and  an-ange  them  in  proper  relations,  still 
the  earnest  pursuit  of  knowledge  continually 
brings  us  nearer  the  foundation  of  absolute 
truth. 

March  2nd.  1881. 

•  •  • 

A  Handy  Insect  Cage. 

BYF.   N.    TILLINOHAST. 

WHILE  out  collecting  insects  for 
microscopic  purposes,  I  have  hith- 
erto been  under  the  necessity  of  filling  my 
pockets  with  numerous  small  boxes  for  con- 
fining the  insects  caught. 

It  is  generally  troublesome,  and  some- 
times almost  impossible  to  introduce  a 
third  or  even  a  second  insect  into  a  com- 
mon box,  without  letting  one  or  two  of 
them  escape.  I  have,  therefore,  been  led 
to  devise  the  little  piece  of  apparatus  de- 
scribed below.  Fig.  1  is  an  exterior,  and 
Fig  2  a  sectional  view  of  the  box.  o  is  a 
rectangular  piece  of  glass  which  forms  one 
end  of  the  box,  l,  is  a  tin  lid,  which,  when 
closed,  forms  the  other  end  of  the  box. 
When  opening  and  closing,  it  swings  liori- 
zonally  on  a  pivot,  p,  and  when  closed  is 
held  in  place  by  the  wire  fastening  p.  s,  is 
a  tin  slide,  which,  when  pushed  in,  divides 
the  box  into  two  compartments,  a  and  b,  (as 
in  Fip.  2).  It  passes  thi'ough  one  of  the 
narrower  sides  of  the  box,  and  slips  through 
two  grooves  cut  on  the  inside  of  the  wider 
sides.  It  should  be  bent  or  rolled  upon 
itself  for  a  short  distance  at  both  ends  at 
the  inner  end,  to  prevent  its  slipping  out  of 
the  box  entirelv,  and  at  the  outer  end  to 
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form  »  projection  /or  tLe  tlinmb-nail  to    A  New  Form  of  Mounting  Forceps. 

l,re«  ^ui..t.l.mtl,..lidi>i.  being  opoDrt.    ,^  „,a„  u,,,  ,L,  r.«l.n,  ol  He  Joctk^u. 
When  .«  mseel  »  to  be  p  i«»d  m  the  Ik...  |  1  ^^  ^,^,,^  „„d,„i„„a  lb,  ,«- 

lb.  111.  .llU.,  ..  .bould  b.  clo«!d  (.hen  ,i,„,i„„  „,  j,,.  M«,on'.  monnting  lore.,., 
exhibited  at  a  recent  lueetiag  of  the  Ameri- 
can Microtiro|)ic-al  Sociotj  of  New  York, 
1  (leBci'ibeil  noiueKLat  in  detail  in  tLe 
April  number  of  tliis  jouroal,  tbe  accom- 
panjiDg  Qugraving  Las  been  preporcJ, 
vLieh  BO  well  illuBtrates  this  convenient 
levice.  tlml  but  little  farther  ilescrii'tiou 
s  needed.  The  engraving  ahows  a  cover 
glass  as  Leld  in  the  forcepa,  and  abont  to 


PiB.  1. 

tliere  is  knolUer  inxect  in  compartment  b), 
the  lid  Djieued,  and  the  insect  placed  in 
i-ompai'tment  a.  The  lid,  i^  in  thsn  closed, 
and  tbe  slide,  a,  opened.  The  insect,  observ- 
ing the  light  thi'OQgh  the  glass,  o,  at  the 


Fig.% 

other  end  of  the  box.  and  intent  on  escape, 
passes  from  compartment  a,  to  compartment 
n.  The  slide,  s,  is  thou  pushed  in,  and 
compartment  a  is  ready  to  i-eceive  another 
insect.  The  box  may  be  constructed  en- 
tirely of  tin  (except  the  glaaa  end  o,  and 
wire  fastening  f),  or  it  may  h  ,  constructed 
at  almost  no  cost,  of  a  feiv  pieces  of  old 
cigar  box,  a  ''onple  of  pieces  of  tin,  and  a 
piece  of  glass  held  in  place  by  a  few  narrow 
strips  of  heavy  paper  gummed  on. 

I  have  found  this  box  to  be  a  very  handy 
little  Bi-ticle  when  out  on  a  collecting  ei- , 
peditioD,  as  it  takes  the  place  of  quite  a; 
nnmber  of  common  lioxes.  I 

Qreeiiport,  N.  Y..  April  Xt.  lasi.  i 


be  placet!  over  the  object  on  the  slide.  Tlie 
small  ctirk  or  wedge  between  tbe  sides,  jost 
above  the  thumb  and  linger,  compleleir 
regulates  the  spread  of  the  points  to  suit 
any  size.  The  sides  lieing  thin,  a  slight 
pressure  holds  the  cover  firmly. 

The  forceps  used  for  the  engraving  were 
made  from  a  piece  of  white  wood,  itbicb 
was  Bret  turned  into  the  general  form,  ami 
then  a  small  hole  was  bored  lengths  isr 
through  the  centre.  After  this,  the  lower 
end  was  split  witli  a  fine  saw,  and  the  enJs 
of  each  side  slightly  hollowed  out  with  I 
small  knife. 

The  four  pins— which  form  the  clasping 
points— were  pushed  into  place  after  cot- 
ting  the  heada  off.     TIte  pin  in  the  upppr 
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end  makes  the  tool — when  held  in  a  re- 
verBed  poaition — convenient  for  tai*ning  out 
tissues  or  arranging  position  of  objects  on 
the  stand. 

Every  one  'who  has  had  experience  in 
monuting  objects  for  the  microscope, 
knows  how  difficnlt  it  is  to  lay  the  cover  in 
the  desired  position  with  the  ordinai'j  form 
of  forceps.  The  cover  striking  the  balsam 
or  other  mounting  material  at  a  greater  or 
less  angle,  is  liable  to  slip  from  a  central 
position,  which  detracts  much  from  the 
beauty  of  the  finished  work,  and  if  moved 
about  to  get  it  into  position,  the  object  is 
often  injured  or  displaced.  The  principle 
can  be  earned  out  in  a  more  simple  form 
than  that  shown  in  the  engraving,  a 
turned  piece  of  wood  is  not  at  all  necessary. 
Two  pieces — ^sufficiently  large  to  hold  the 
pins  firmly — may  be  wound  with  thread 
about  one-half  their  length,  and  will  serve 
the  worker's  purpose  quite  as  welL 


•  ♦  • 


Some  Expert  Testimony. 

"Science  will  not  tolerate  philoftoptiicnl  doff- 
mas,  nor  accept  the  authority  of  any  ni aster,  no 
matter  how  illustrious  he  may  ho.**— Motto  of  the 
London  Royal  Society. 

PHOTOGRAPHS    of    blood    corpuscles 
-^       used   iu   the  Haydea    murder    trial, ! 
made  by  Dr.  J.  J.Woodward. 

On  one  of  these  I  have  based  the  meas- 
nrements  in  this  paper.  This  is  dated  1876, 
and  marked  "Negative  821 — New  Series." 

In  the  stenographic  report  of  this  trial 
(pp.  51,  52)  lines  running  across  the  photo- 
graph are  alluded  to.  Dr.  Woodward,  in  re- 
ply to  a  question,  said  these  lines  were 
"those  of  the  micrometer  on  w^hich  the 
hlood  isspi'ead." 

Question.  **  Isn't  that  line  in  your  picture 
twice  as  thick  at  the  end  of  the  picture  as  it 
is  m  the  centre  ?  " 

A7i8wei\  "Yes,  sir." 

q.  "  Did  the  photograph  make  this  ?  "     i 

A.  "No,  sir;  tiie  microscope.  The  photo- 
graph showed  what  the  microscope  showed. " 

This  appearance  of  thickness  of  line,  as 
seen  on  the  photograph,  is  due,  of  courae, 
to  the  law  of  optics,  as  says  Dr.  Woodward 
in  answer  to  the  next  question.  I 


Q,  "Will  you  tell  me  if  anything  pzo- 
duces  the  difference  in  the  ends  of  these 
lines  accidentally,  or  is  it  by  this  law  of  op- 
tics ?  " 

A,  "  O  yes,  it  was  produced  by  the  law  of 
optics." 

This  being  the  fact  it  follows  that  objects 
—other  than  these  ends  of  lines,  such  as 
blood  corpuscles — ^situated  at  a  greater  or 
less  distance  from  the  centre  of  the  field, 
must  be  subject  to  more  or  less  enlargement 
in  proportion  to  their  distance  from  the 
centre,  and  it  follows  from  this  last  that  all 
measurements  of  blood-corpuscles  made  in 
this  manner,  either  on  the  photographs  or 
the  negatives  themselves,  must  be  inoorrect 

Q.  2nd,  on  page  48.  "  Is  it  a  vulgai*  notion 
or  a  scientific  fact,  that '  from  the  centre  of 

the  picture,'. ...  *  or  near  the  centre;' *is 

it  not  a  law  of  optics  that  the  object  will 
grow  larger  out  toward  the  circumfer- 
ence ? ' " 

A.  "Certainly." 

What,  then,  means  the  answer  to  question 
2d  on  page  49,  "  whether  it  is  not  tioie  that 
fifty  corpuscles  reproduced  with  perfect 
skill,  etc.,  will  change  their  size  as  they  ap- 
proacli  the  edge  of  the  field  ?  " 

A.  "I  don't  know  this  to  be  true,  and 
don't  believe  it." 

Q.  6th,  on  page  47.  "  Isn't  it  true  as  a  law 
of  optics  that  from  the  centre  of  the  field 
to  the  margin  of  the  best  photographs  the 
difference  of  size  goes  out  quite  fi'om  the 
centre. " 

A.  "No,  sir.  That  arises  from  the  vulgar 
error  that  tiie  curvature  of  the  field  is  a  sec- 
tion of  the  circle,  etc." 

Upon  measuring  the  photograph  in  ques- 
tion I  find  the  two  spaces  between  the  mi- 
crometer hues  near  the  centre  of  the  pic- 
ture to  be  about  one  and  a  half  x>er  cent, 
less  than  the  next  two  spaces  toward  the 
outside.  The  spaces  following,  reaching  to 
the  outside  of  the  picture,  not  occupjring 
quite  the  distance  between  the  micrometer 
lines,  of  courae,  could  not  be  measured  on 
this  picture,  but  by  actual  measurement  of 
a  Rogera'  micrometer,  with  a  Hartnack  about 
one- twelfth,  magnifying  1128  diameters,  I 
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find  the  variation  of  the  compared  inner  Experiments  in  Regard  to  the  Tcm- 
Bpacea  to  be  the  same  as  in  the  photograph, '    pe^atures  Attained  by  Cooked  Meat, 

I.e.,  one  and  one-half  per  cent.,  whue  in  ...^       ..«.*.  a    ^^    w.^  .. 

the  next  space,  which  conespon.k  to  the  w'^^  Special  Reference  to  the  Distinc- 
outer  one  in  this  picture,  the  differance  in ,    tion  Of  Trichina  Spiralis  and  Other 

ten  percent.     This,  togetlier  with  the  fact  i     Parasites. 

that  the  cnrvatureof  the  field  prevents  all  by  pbof.  e.  ferboncito,  m.d.,  tub«. 
parts  from  being  in  focus  at  the  same  time,  .pgj.  f^Ho^ing  interesting  and  highlv  in- 
sulHciently  accounts  for  the  thickening  of  1  gti.„etive  communication,  which  we 
the  micrometer  lines  on  the  picture,  as  l)e-  ^^p^^j  ^^^^  ^^^  VeleriH^irian,  contains  the 
fore  notice<l  and  admitted  by  Dr.  Wood-  substance  of  reseaiches  i-ecenUy  published 
ward.  -j^  ^YiQ  Anncdi  deUn  H.  Aocad.  d'Affi'icoUura 

The  area  of  the  whole  circle  of  six  inches  j-  Tf^i^^Q  . 

is  nine  times  as  gieat  as  that  of  the  inner  ^^^^i^  ^{^^  ^^^^^  ^^  resolving  the  question 
circle  of  two  inches,  which  last  is  very  near  so  important  to  public  health,  as  to  whether 
the  diameter  of  this  circle  formed  between  |  the  usual  method  of  cooking  fresh  aud 
the  two  lines  bounding  the  two  inner  spaces !  malted  pork  be  sufficient  to  kill  the  animal 

on  the  Dicture  Hence  this  outer  Knaco  PW'asites  that  might,  in  using  the  meat  en- 
on  tiie  pictuie.     nence,  tnis  outei   ^pace ,  ^^^.   .j^^^  ^j^^  j^^^^^^  ^^^^  j  undertook  a 

should  have  an  average  of  eight-nmths  of '  series  of  experimente  in  my  own  laboi-atorr, 

the  blood  corpuscles  in  a  given  case.  as  well  as  in  the  shop  of  a  sausage-maker. 

Now,  an  increase  of  five  per  cent.,  onlv '  ^^'^^    allowed  me  to  do  so.      Having    al- 

in  the  received  average  measurement  of  hu'- ,  ''^"^^  experimentally  demonstrated  that  the 
,  -      -  ,^     ,  ^  greater  number  of  helminths  and  the  laival 

man  blood -corpuscles  (e.g.,  1-3200  of  an  '  fomis  belonging  to  them  die  at  a  tempera- 
inch)  would  carry  the  average  to  the  1-3058 !  ture  of  48—50°  C,  if  only  kept  up  for  five 
of  an  inch;  and  as  Dr.  Woodward  claims '  i»iJ^«<^»  tl>e  question  was  reduced  to  see- 
(report,  pp.  53^)  that  hefinds  the  average  Ze^^k^c'^'^llSZ  'il^e^^^a^Z 
to  be  higher  than  the  1-3200  of  an  inch,  here  |  the  largest  pieces  of  meat,  fresh  or  salted, 
is  sufficient  reason  for  his  conclusion.  and  if.  with  the  usual  boiling,   this  con- 

If  the  report  from  which  I  have  quoted  tuition  was  effected   in  different   kinds  ol 

be  correct,  and  of  this  there  seems  no  good  ,  ^*^"?*«^  f  "^  ^^*^^  ?*,?*?•    ^^?f  '^''^  *^^  "* 
'      ,  ,  o        I  periments  made  and  their  results: 

reason  to  doubt,  are  there  not  some  strange  |  i,  ^  piece  of  veal  from  a  calf  one  yeai 
discrepancies  in  these  answers  which  it '  old,  about  7  centimeters  thick  (or  2J 
would  seem  difficult  to  reconcile  ?    For  my  inches),   and    9i    decimeters    brofl<l  (or  4 

own  part,  I  don't  believe  that  there  is  any  jjl^^if  >.'  *f,^^*  *^?  minutes'  boiling  was  at 
.     '     ,     ,    ,  .,      ,.        ,     1 53°  C.  in  the  centime.    After  twenty  minutes 

accui-ate  method  of  measunng  the  diameter ;  i,oiling,  in  different  parts  it  was  63°,  65% 
of  blood  corpuscles  ouiside  of  the  centre  of  and  66°  C. 

the  field  of  the  microscope.  2.  A  square-shaped    piece  of    rump  ol 

R.  U.  PiPEK.      '  beef,  8  centimeters  thick  (or  3  inches),  and 
•-#-^ 4  inches  broad,  put  into  boiling  water;  after 

American  Society  of  Microscopists.     '^^  t'^!oZj'!,Z^rJZ  ifli^a. 

THE  next  meeting  of  the  American  So-  and  after  thirty-five  minutes  parts  of  it  were 
ciety  of  Microscopists  will  be  held  at  found  at  68°  and  70°  C.     It  is  well  known 
Columbus,   Ohio,   on   Tuesday,   Aug.  9th,   that  pieces  of  meat  of  thissize  are  cooked 

iooi  mu  -o  'ji  A  •  T>  **T  Tk  tr  xi.  ^^  ^^^^  for  su  hour,  so  that  the  tempera- 
1881.     The  President  is  Prof.  J.  D.  Hyatt,   ^^^.^  ^.^^j j  ^-^^  „,^„y  ^^^^^  degrees. 

New  York;  Secretary,   Prof.   Albert  Tuttle,       8.  A  ham,  weighing  over  12  lbs.,  put  into 

State  University,   Columbus,   Ohio;  Treas- ;  cold  water,  was  found  to  have  25°  C.  of  cen- 

urer,  Geo.  E.  Fell,  Buffalo,  N.  Y.  tral  temperature  when  boiling  point  ww 

mi       A        •  A         •  L'       t      1.1      kjj    reached.      After  thirtv    minutes  the  tljer- 

The    American   Association  for  the  Ad- 1  ,^^^^^t^^.  indicated  at 'different  parts  of  tht 

vancement  of  Science  holds  its  annual  meet- '  centre  Hb'  and  40=*  C. :  after  two  hours  were 
ingduringthefollowingweek  at  Cincinnati,   marked  46°,  55°,  58°;  62°,  64^  and  67-'  C 
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In  the  centre  of  the  thick  stratnni  of  fat 
covering  the  ham  the  heat  was  64*^  C. 

4.  Another  ham,  weigliing  16  lbs.,  after 
two  hours  and  a  halfs  boiling,  the  centra 
part  presented  a  temperature  of  44^°  C. ;  af- 
ter three  honrs  and  twenty-iive  minutes  it 
was  62°,  63°,  74°,  78^°,  and  84°  C.  in  different 
central  points. 

5.  A  third  ham,  of  14  lbs.  weight,  after 
three  hours  and  twenty-iive  minutes'  boil- 
ing, gave  the  following  degrees  of  heat  at 
diflerent  parts  in  thecentre:— 67i°,  73°,  74°, 
and  75°  C. 

6.  A  fourth  ham,  weighing  14  lbs.,  After 
three  houi*s'  cooking,  was  51°,  59^  61^°, 
6.3 i°,  and  67°  C.  Ten  minutes  after  the  ham 
was  taken  out  of  the  water;  in  the  part 
where  it  was  only  51°  C.  it  was  found  to  be 
58°  0.  Near  the  middle  part  of  the  femur, 
it  was  65J°C.;  in  the  middle  of  the  fat, 
67^  C.  As  hams  are  cooked  for  two  and  a 
half  to  three  hours  and  a  half,  according  to 
their  dize  and  weight,  it  is  cei*tain  tiiat 
cooked  ham  cannot  transmit  trichinosis. 

7.  A  piece  of  rolled-up  belly,  weighing 
500  grammes  (or  about  1  lb.),  of  a  cylindri- 
cal form,  after  twenty-two  minutes  of  boil- 
ing, in  tlie  centre  was  at  44"  C. ;  after  lifty- 
two  minutes  the  temperature  had  risen  iu 
the  middle  to  87°  C. 

8.  A  belly-piece  not  rolled  up,  weighing 
12  pounds,  after  an  hour  and  a  quarter's 
cooking,  in  the  inmost  central  points,  was 
at  66^°  C.  It  is  to  be  noticed  that  these 
parts  are  usually  cooked  for  one  or  two 
honrs  from  the  time  the  water  begins  to 
boil 

9.  Tongues  put  into  the  saucepan  with 
the  hams.  Boiling  point  was  reached  only 
after  an  hour.  Eight  minutes*  boiling  hav- 
ing passed,  the  thickest  muscular  pare  of  a 
calf s  tongue  was  found  to  be  63°  C. ;  after 
twenty  minutes  an  ox- tongue  (tried  at  the 
thickest  part)  was  58°  C;  after  fifty-five 
minutes*  cooking,  another  calf's  tongue  was 
89°  C;  after  an  hour's  boiling,  an  ox-tongue 
was  81°  C. ;  iind  in  another  tongue,  of  about 
the  same  size,  after  two  hours  and  a  half's 
cooking,  it  was  90°  C,  in  less  than  three 
minutes  from  the  immei-sion  of  the  ther- 
mometer in  the  thickest  part.  A  pig's 
tongue,  after  an  hour  and  forty-five  minutes' 
boiling,  had  also  90°  C.  in  the  thickest  part 
Calves'  and  pigs*  tongues  are  cooked  two 
houi*s,  ox- tongues  two  and  a  half  to  three 
hours,  counting  from  the  time  the  water 
boils. 

10.  In  a  pig's  cheek,  after  an  hour  and 
three-quai*ter's  boiling,  near  the  eye  I  found 
the  heat  to  be  90°  C. 

11.  In  the  snout,  after  two  hours'  boiling, 
the  heat  was  96°  C.  Generally  the  head  and 


snout  are  cooked  for  two  hours;  then  the 
flesh  is  taken  from  the  bones  and  put  in  a 
cloth,  thus  forming  the  brawn,  which  is 
then  cooked  for  half  an  hour. 

12.  A  salaine  di  t^la  (brawn),  after  au 
hour's  boiling,  gave  86°  C.  in  the  centre 
portion.  A  second  salame,  made  of  itiw 
meat,  weighing  4^  lbs.,  9  centimetei*s  wide 
(3|  inches),  after  two  hours'  cooking  was 
83°  C.  in  the  middle.  A  third  acdame,  over 
4  lbs.,  made  three  months  previously,  was 
also  in  the  centre  parts  heated  to  83°  C.  af- 
ter boiling  two  hours. 

13.  A  sausage  with  garlic,  10  centimeters 
long  (4  inches),  and  weighing  120  grm.,  17 
minutes  aft«r  being  put  in  boiling  wat«r» 
had  internal  heat  of  65°  C. 

14.  A  piece  of  pig's  lungs,  after  an  hour 
and  a  quarter's  boiling,  notwithstanding 
the  rapid  cooking  of  so  spongy  a  part,  gave 
a  heat  of  86°  C. 

All  these  experiments  show  that  the  usual 
way  of  cooking,  done  diligently  and  care- 
fully, is  sufficient  to  raise  the  temperature 
beyond  what  is  necessary  to  kill,  not  only 
the  Cysticercus  of  the  Taenia  capable  of 
lodging  in  the  human  body,  as  Cobbold  has 
said,  but  also  the  Trichinee,  which,  accord- 
ing to  my  experiments,  would  not  resist 
the  general  law  of  heat,  as  I  have  shown 
for  the  majority  of  helminths  parasitic  in 
man  and  in  animals. 


•  ♦  • 


Preservingr  Confervad  and  Desmids.* 

The  foUowinpr  solution  has  been  found  by  P. 
Petit  to  be  the  best  adapUxl  for  preserving:  the 
natural  green  color  of  the  chlorophyllian  Algffi 
(Coufervee  and  Desraids),  it  having  occurred  to 
him  that  success  might  be  attained  by  applying 
to  Algaa  the  pi-ocess  made  use  of  in  commerce 
for  pi-eser\'ing  the  green  color  of  vegetables. 

The  basis  of  the  solution  is  "  Ripart's  fluld,"t 
and,  by  the  addition  of  a  copper  salt,  the  ten- 
dency of  that  preparation  to  destroy  the  chloix)- 
phyll  is  overcome. 

Cam ph orated  water so' 

Distilled  water «> 

CrystAllizablo  acetio  aoid 0  60 

Co'stallized  chloride  of  copper 0'2o 

nitrate  '^       0*20 

Dissolve  and  filter. 

Preparations  made  hi  this  liquid  have  pre- 
served the  brilliancy  of  their  green  hue,  even 
after  a  year's  exposure  to  the  full  daylight. 
Spirogyra,  Ulothrix,  and  above  all,  Desmids 
(Penium  Nuegeti  and  Micrasterias  crenulata)  liave 
thusl)oon  pn'sorved  in  all  their  freshness.— Jowr. 
Royal  Mic.  Soc. 

*"BrpbiftsonIa."  iii.  (iftHO)  p.  9*2. 
tSee  Cornn  and  Rivet.  "Dos  Preparations  Mi- 
cro.seoplqucs,"  Paris.  187'2. 
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JmportafU  Koiice. 

Wc  can  no  longer  supply  Volume  I  cither  bound 
or  in  hhtM'ts.  A\c  have  on  hand  a  few  eopirs  of 
Vols.  II.  III.  ond  IV,  with  full  man^ins  and  hand- 
Bomoly'bound  in  cloth,  with  Kilt  title,  price  $i.50 
eueh. 

Those  who  wish  to  liave  their  numlwrs  bound, 
can  df>  so  for  35  cents  per  volume.  Muilinii;  15 
cents  additional. 

FoREioN  Subscribers. —SuhscrilHTs  in  Grent 
Britiiin  and  the  Continent  of  Europe  will  l»o  sup- 
plied at  the  mto  of  $l.2<),  or  5  sliillinirs  sterling  per 
year,  posUi^e  paid. 

Remittances  mav  be  made  either  by  P.  O.  Order, 
check  on  a  London  Bank,  or  in  British  posta^^r 
stiimps. 

Th«  Joomal  as  an  Advertising  Medium. 

An  advertiser  whose  letter  can  l)o  examined  at 
our  ofll<t»  writes  us  as  follows:  "I  have  nM'eived 
.several  lett«'rs  of  inquiry,  and  it  will  please  you  to 
know  that  though  I  have  had  julvcrtisements  in 
other  journals  also,  evpry  letter  of  inquiry  refers 
to  the  American  Journal  or  Microscopy.  This 
certainly  <lemcmstnites  Uio  value  of  the  journal  as 
an  advertising  medium." 

Another  very  extensive  advertiser  says:  "We 
have  advertised  in  several  other  journals,  but  have 
obtaine<l  mcire  ivsults  from  yours  than  from  ali 
the  others  put  togrcther." 


New  Edition  of  Carpenter  on  the 
Hicroscope. 

COPIES  of  the  new  edition  of  Carpenter 
on  the  Microscope  are  now  in  this 
conntry,  in  the  hands  of  the  binder,  and 
ere  this  reaches  the  eye  of  the  reader  will 
be  ready  for  deliTery.  The  price  of  this 
edition  is  the  aame  as  that  of  the  fifth,  $5.50. 


•  •  • 

Out  of  Print— How   to  Use  the  Micro- 
scope. 

TTTR  third  edition  of  this  book  is  ont  of 
print  aheady .  Orders  came i n  bo rapi Jlj 
that  an  edition  which  Tv^e  expected  to  last 
for  a  long  time,  has  been  sold  iu  a  te^ 
months. 

There  will  be  very  little  delay  in  getting 
out  the  foui'th  edition,  as  the  changes  aud 
'  additions  will  l>e  very  slight.  But  the  ait 
,  of  the  book  has  now  been  so  much  increa.s(\l 
since  wh*at  it  was  when  the  price  was  lirbt 
fixed,  tliat  we  aixs  compelled  to  raise  the 
price  to  61.00. 


Prof.  Beale's  Address  as  President  of  the 
Royal  Microscopical  Society. 

THOSE  of  our  subscribers  who  desire  i^ 
read  this  valuable  address  will  fintl 
it  in  full  in  Science.  It  api>enred  iu  tvo 
I'onsocutive  numboi-s,  which  mav  I*  ol- 
tained  by  sending  twenty  cents  to  *''*v- 
ence.  Tribune  Building,  New  York." 


Postage  Stamps. 

WE  again  call  the  attention  of  our  sub- 
scribers to  the  fact,  that  while  we 
take  postage  stamps  of  small  denominations 
at  full  value,  those  of  higher  denominations 
are  of  no  use  wliatever  to  us.  We  cannot 
sell  them,  except  at  a  very  great  loss,  and 
the  post  office  will  not  exchange  them  for 
smaller  denominations.  Therefore,  please 
do  not  send  them. 


Reports  of  Societies. 

IT  is  greatly  to  be  desii^ed  that  tbe  Soc- 
rctaries  of  our  different  societies  woulJ 
send  us  their  repoi-ts  regularly.  These  re- 
ports ai*e  read  eagerly  by  the  members  of 
sister  societies,  and  serve  effectually  to 
keep  alive  the  genei'ol  interest.  We  puV 
lish  them  in  full,  and  when  they  encroaiii 
too  far  on*onr  general  space,  we  are  alvap 
willing  to  give  our  i-eaders  a  few  extw 
l)ages  either  in  the  same  issue  or  in  some 
succeeding  one. 

And  when  reports  are  sent,  please  have 
them  complete.  In  some  cases  ^e  iwei^f 
reports  which  are  unintelligible.  A  news- 
paper clipping  which  says:   "Our  Micro- 
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Boopical  Societr  met  last  evening/'  may  be 
very  intelligible  to  the  inliabitauts  of  the 
town  in  which  the  paper  is  published,  bat 
it  conveys  no  definite  information  to  the 
readei-s  of  this  joamal. 


American  Oolleve  Directory  and  Universal 
Gatalogiie:  A  Handbook  of  £<luctitioa.  oon- 
tainlDK  the  Name.  Location.  Names  and  Titles 
of  the  FresidlnfirOfflcei-s,  etc..  of  all  the  Colleges. 
Seminaries.  Academies,  etc..  etc  8t.  Louis. 
Mo.:    C.  H.  Evans  &  Co. 

This  Is  an  8vo.  volume,  of  about  lOO  padres,  the 

title  of  which  sufficiently  indicates  Its  scope  and 

object.     Such  examination  as  wo  have  been  ebl*' 

to  grive  it  leads  us  to  regard  it  as  reliable.    Its 

utility  is  obvious. 


•  e  • 


€0vxt^)fmimct. 


The  Editor  of  the  Amebican  Journal  op  Micro- 
scopy does  not  hf>ld  himself  resp'onsiblo  for 
opinions  or  facts  stated  by  correspondents.  In 
this  department  we  ac(.'ord  the  widest  liberty  con- 
*<isteut  with  proper  courtesy. 


Geaesifl  of  Chilloden  CucuUua. 

Ed.  Am.  Jour.  Microscopy —You  remember 
the  microscope  you  sent  to  my  little  eleven 
ytvir  old  lx)y,  Willie.  He  makes  discovericb 
with  it  that  older  heads  have  not,  I  think, 
made.  Last  year  he  gratherod  some  ferns  in  a 
swamp,  and  laid  them  away  to  make  infusions 
with,  and,  as  ho  said,  to  see  what  he  would  f^vL 
He  gays  that  he  gels  diflfi'rent  anlmalcula^  from 
differpnt  places,  and  that  these  ferns  would 
bring  out  animalculfl?  like  those  in  the  waU^r 
nearest  where  they  grew.  After  he  had  his 
infusion  in  ordei",  and  !ia<l  began  to  examine  it, 
he  told  me  about  the  water  being  full  of  little 
discs,  and  for  several  da>*8  he  was  testing  drops 
of  it  under  his  microscope.  Finally,  one  day, 
he  called  out  to  me,  "  Papa,  come  here,  I  have 
found  out  how  Chilloden  is  made."  I  looked  and 
found,  under  a  power  of  nlxnit  200  diameters,  a 
large  number  of  discs,  alK)ut  the  apparent  size 
of  a  silver  flve-cent  piece.  Each  had  a  hyaline 
border,  and  was  apparently  compose<l  of  granu- 
lar protoplasm.  This  substance  was,  in  the  one 
under  observation,  revolving  quite  rapidly. 
Soon  I  olvserved  three  radial  linos,  shooting 
across  from  tlio  centre,  dividing  it  into  three 
equal  triangular  parts.  The  revolution  in  the 
discs  ceased,  and  a  revolution  commenced  in 
each  triangular  part. 

This  continued  a  short  time,  and  suddenly 


the  throe  parts  separated,  and  began  to  swim 
about  clumsily.  Cilia  could  be  seen  moving 
languidly,  and  five  minutes  later,  the  aoute 
ajsgle  of  each  liad  put  on  the  cix)ok-necked  shape 
Chilloden  Cucuilus,  and  was  sailUig  around  full 
gi-own.  Willie  says  that  the  discs  sometimes, 
but  not  often,  divide  Into  four  parts.  This 
whole  operation  took  only  about  ten  minutes, 
and  I  watched  several  of  the  births  of  Chilloden 
which  took  place  in  the  same  way. 

This,  if  new,  is  Willie's  discovery,  and  it  is  a 
very  interesting  one.  If  any  one  else  has  seen 
it,  I  would  like  to  hear  of  it. 

Q.  A.  WEBB. 
Oswego,  N.  Y.,  May  ai,  i88x. 

Van  Heurck's  Synopsis  of  the  Belgian. 

Diatoms. 

Ed.  Am.  Jour.  Microacopy^l  have  looked  over 
the  plates  pretty  carefully,  and  compared 
many  forms,  which  I  had  in  my  cabinet,  with 
the  representations,  and  f«»und  them  invariably 
not  only  correct,  when  using  the  same  ampli- 
fication, but  of  the  utmost  use  and  importance 
when  trying  to  ascertain  certain  species.  I  may 
condense  my  opinion  of  the  work,  as  far  as  seen, 
to  this:  It  is  a  perfectly  magnificent  work,  and 
no  diatomist  should  be  without  it,  in  fact  can  be 
without  it  if  he  intends  to  know  what  he  is 
;  about.  F.  H.  Engels,  M.D. 

Virginia,  Ncv. 


•  •  • 


Taper-Front  Objectives. 

Ed.  Am.  Jour.  Aficroscop?/— In  "How  to  Use 
the  Microscope,"  Si-d  edition,  p.  150, 1  have  just 
seen  for  the  first  time  the  following :  "  Objec- 
tives with  tafjenni  fronts.  When  the  objective 
has  a  very  broad  front  and  short  working  dis- 
tance, as  is  the  case  with  most  objectives  of 
high  angles,  It  is  impossible  to  illuminate  the 
object  satisfactorily  with  the  bulls-eyo  con- 
denser. To  avoid  this  difficulty,  sevfM*al  makers, 
notably  Mr.  Swift,  of  London,  have  narrowed 
the  brass  work  of  their  fronts  to  the  last  limit, 
so  as  not  to  Interfere  with  the  Illumination  of 
opaque  objects." 

The  facts  are  that  Mr.  ToUes  was  the  first  to  do 
this  for  this  purpose  some  ten  years  ago,  at  the 
suggestion  of  the  late  Edwin  Bicknell.  Many 
obj«x'tives  of  this  constiiiction  were  then  made. 
Among  the  earlier  ones  was  one  for  Prof. 
Markoe,  of  this  city,  who  took  it  to  London  and 
ejchibUed  it  to  Mr.  Swift  and  others  in  1872.  The 
next  edition  of  Swift's  catalogue  contained  the 
figures  and  advertisement  of  his  objectives  for 
opaque  objects. 

Honor  to  whom  honor  is  due. 

CHAKIiES  Stoddeb. 
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Volyoz  Globator. 

£d.  Am.  Jour.  Microttcvpy—K.  word  of  i)cr- 
fio&al  experience,  relating:  to  the  Voivox  globa- 
tor,  ol  wtilob  very  Interesting  descriptions  and 
pictorialB  are  giv^n  in  the  Loudon  ''Micro- 
graphical  Dictionary/'  Vol.  I,  p.  375,  and  in  the 
AVEBICAX  JoUBNAIi  OF  MIGBO6COPT,  Vol.  Ill, 
p.  10. 

It  is  believed  that  a  careful  Bcarch  for  these 
i-are  and  wonderful  organisms,  if  made  iu  the 
proper  localities,  would  often  prove  successful, 
and  would  render  the  beautiful  Voivox  globator 
increasingly  accessible  to  microscopists. 

The  voivox  are  most  likely  to  be  found  in  the 
quiet  open  x)ond8  and  streams.  A  year  or  two 
since  I  obtained  an  abundant  supply  of  the  Voi- 
vox globator  from  a  pond  on  the  hilly  ground 
of  East  Somcnille,  Moss. 

A  few  weeks  since,  I,  through  the  kindness  of  a 
friend,  received  a  plentiful  supply  of  voivox,  re- 
cently taken  from  a  pond  at  Flagstaff  Hill,  in 
the  town  of  Hull,  Mass. 

In  tlie  present  month,  on  June  17th,  I  found  a 
small  pond  on  the  side  of  a  hill  in  the  soutiieost 
portion  of  Brookline,  Mass.,  the  water  of  which 
literally  swarmed  with  living  voivox,  and  of 
the  largest  and  best  developed  sort  I  had  ever 
seen.  I  obtained  as  many  as  I  pletmed  for 
myself  and  friends,  and,  feeling  elated  with  my 
success,  I  returned  58  hours  afterwards  to  tho 
same  spot,  and,  to  my  surprise,  the  voivox  had 
all  fled !  not  one  was  to  be  found. 

A.  C.  FAIiMEB. 
Brookline,  Mass.,  Junesa,  1881. 


•  ♦  > 


Answers  to  Questions  in  Optics. 

Ed,  Am,  Jour.  Microsco^y^Mr.  Speyers  an- 
swers, in  the  Jime  number,  page  119,  are  correct, 
with  the  following  exceptions :  The  emergence 
into  water  in  the  first  case  is  81°  58'  (not  32"  2f). 
In  the  second  case  the  angle  in  gloss  is  28^  49' 
4noi 23^  48),  and  the  emergence  into  water  is 
^ 27'  {not  27°  30).  Mr.  S.  takes  the  relative 
liidex  of  the  water  to  glass  at  '8743,  with  the 
glass  at  1*525,  and  the  water  at  1*336  (as  given 
by  all  the  best  authorities,  the  relative  index  is 
*876).  The  ix)rtion  of  Mr.  Beddots  problem,  iu 
regard  to  reflection,  can  only  be  approximatively 
solved.  Lardner  (Optics,  p.  59)  says,  "  The  law 
by  which  the  quantity  ot  light  regularly  re- 
flected varies  according  to  the  density  or  other 
physical  qualities  of  the  media  has  not  been  as- 
certained. It  is,  however,  certain  that  it  de- 
pends upon  the  quaiitif^s  of  the  medium  from 
which  the  light  passes,  as  well  as  ♦hose  of  the 
medium  into  which  it  parses."  At  p.  59  he  gives 
Bouguer's  table,  showing  rays  regularly  re- 
flected by  glass;  incident  light  at  60°  to  be  112 
per  1,000,  and  incidence  00°  to  (P  to  be  25  per 


1,000 ;  assuming  the  reflection  proportional  be- 
tween (f  and  30°,  and  also  between  30^  and  60', 
and  taking  the  value  of  the  incident  ray  at  1,000, 
and  neglecting  fiactional  parts  of  a  ray,  ^we 
shall  get : 

Casel.at  45°  1.000  —  69  =  931  }  t  «       ^ 

**      27°3r     931-21  =  910  f^^^^^^y^P^^^ 

Cast* 2, at  38^  1,000  —  48  =  952  1x^^^^7^,^ 
"       23P 49'    952-19=933  f^^^^^y^P^"^^ 

In  these  calculations  we  ignore  the  light  ir- 
i^gularly  reflected,  and  absorbed  at  both  sur- 
faces. These  would  go  fx>  swell  the  loss.  The 
reflected  rays  in  Case  1,  at  emergence  into  water, 
will  be  reduced  to  16,  and  those  in  Case  2  to  14; 
the  reflections  there  being  proportional  to  Uie 
refractive  indices. 

Other  data  or  conditions  might  be  assumed, 
but  with  the  present  state  of  physical  science  in 
regard  to  the  matter,  the  results  would  be 
quite  questionable.  CoB.  C.  Bbooks. 

i53McCulloh  St,  Baltimore,  Md. 


Metric  Scales. 

Kd.  Am.  Jour.  Aftcroscopy— Added  to  the  con- 
veni«'nt  tables  for  refei'ence  on  tJie  cover  of  the 
Journal  of  Ihe  Royal  Microscopical  Society^  is  a 
scale  of  centimetres  and  inches. 

Having,  riK'^^ntly,  occasion  to  make  use  of  this 
scale,  I  afterwards  verified  the  work  with  my 
own  office  scale,  purchased  of  the  American 
Metric  Bureau.  Finding  the  results  did  net 
agree,  I  compared  the  two  scales,  and  tooM  a 
difTerence  of  2  millimetres  in  15  centimetres. 

I  And  my  scale  agrees  with  that  used  as  a 
standard  in  the  Physical  Laboratory  at  CorDell 
University,  kindly  compared  for  me  by  Profes- 
sor Gage,  who  states  that  he  finds  the  6  incti^ 
of  the  Journal  of  ihe  R.  M.  S.  scale  short  by 
l-20tli  of  an  inch. 

As  Mr.  Crisp  probably  ananged  his  scale 
from  some  standard  in  England,  it  may  be  well, 
in  the  interest  of  scientific  accuracy,  tohavetliis 
mattf^r  cleared  up. 

John  Michels,  Editor  of  Sciaux. 

New  York,  June  10,  1881. 


Blood  Oorpuscles. 

Ed.  Am.  Jour,  iltcroacapt^— I  perfectly  agree 
with  Dr.  Waterhouse,  in  his  letter  to  the  June 
number  of  tiiis  journal,  that  truth  is  best  de- 
veloped by  a  sharp  and  unsparing  controversy. 
For  this  reason  I  am  glad  to  notice  the  revival  of 
contention  o  /er  "  blood  stains,"  a  subject  upon 
which  I  have  my  strong  convictions,  and  con- 
victions founded,  not  upon  other  peoples  cbtqu- 
ment8,  but  upon  my  own  experience. 

As  my  last  experiment  was  dh'ectly  in  line 
wltii  the  one  proposed  to  Prof.  J.  E.  Smith  by 
Dr.  Waterhouse,  I  think  it  may  be  worth  wliile 
to  wrive  mj'  results. 
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At  my  request.  Dr.  Win.  T.  Smith,  of  Hanover, 
furnished  me  eleven  nimibored  slides  of  blood 
fi-om  five  different  animals.  Upon  each  of  the 
slides,  except  No.  5,  I  nieasurtnl  100  discs ;  on 
Xo.  5, 10,  The  most  of  my  measurements  wore 
made  with  a  l-8th  Crouch  and  B.  eye-pi<Kje 
(1  inch),  with  £.  P.  micrometer,  giving  a  ma^i^ui- 
tioation  of  850  diameters. 

In  every  case  I  dLstingruished  correctly  be- 
tween human  and  other  blood,  and  in  almost 
i.'very  case  correctly  id<intifled  the  animal.  My 
ij-sults  were  as  follows : 


A  ff.  of 

Slide. 

Average. 

1 

6-39/x 

2 

7-98 

3 

6-39 

4 

743 

5 

6*82 

6 

6-89 

7 

7-54 

8 

6-04 

9 

8-22 

10 

7-60 

11 

612 

Verdict. 

Cut, 
Human. 

cm. 

Dog. 

Bat. 

Bat. 

Dog. 

Cow  or  Horse. 

Human. 

Doer. 

Cow  or  Hoi-s<\ 


Kialiy. 

Cow. 

Human. 

Cow. 

Bat. 

Bat 

Bat. 

Doff. 

Horse. 

Human. 

Do«r. 

Hoi-se. 


In  mj*  comparison  of  blood  from  the  same 
animals,  I  expect  a  variation  even  between  th»i 
averages  of  sets  of  100 ;  but  rarely  does  this  va 
nation  exceed  'Zf^^  a  margin  for  which  I  am 
always  prepared.  The  only  slide  in  the  above 
measurement  that  vari(?s  from  its  fellows  by 
that  amount  or  more,  is  No.  4.  On  this  subject 
of  variations  in  the  same  individual,  and  be- 
tween individuals  of  the  same  species,  I  have 
made  iuten«ting  observations,  which  I  will 
eommunicate  at  another  time. 

Geo.  O.  Mitchell,  Assistant  in  Physics. 

Dartmouth  College,  Hanover,  N.  H.,  June  6,  i88z. 


A  Oement  Wanted. 
Ed.  Am.  Jofur.  Microscopy— Cmi  you  inform 
me  which  is  the  best  medium  for  holding  sec- 
tions of  minerals  to  the  slide;  is  there  any  sub- 
stance that  will  do  as  well  or  better  than  evapo- 
rated Canada  balsam  ?  It  must  be  tough  and 
also  tenacious,  so  that  ♦.he  section  can  be  ground 
and  polished  when  it  is  attached  to  the  slide. 

F.  W.  McAllister. 

Balbmore.  June  24,  1881. 


•  ♦  • 


Wax  Cells  with  White  Zisc  Oement  for 
Fluid  Mounts. 

Mr.  W.  H.  Walmsley,  of  Philadelphia,  points 
out  that  while  much  has  been  written  regarding 
the  use  of  wax  cells  for  dry  mounts,  their  emi- 
nent adaptability  for  fluid  mounts  has  been 
strangely  overlooked.  His  own  use  of  them  for 
^his  purpose  has  extended  over  a  considerable 
Period  of  time,  and  has  given  great  satisfaction, 
m  tho  mattf>r  of  economy,  eaw^  oif  pr^^paration, 
*Mi  durability,  he  considers  the  method  adopt^xi 


of  considerable  value.  His  chief  i*eliance  for  the 
permanency  of  the  cells  rests  upon  the  use  of 
white  zinc  cement  for  coating  the  wax,  the  latter 
being  mainly  used  for  making  th(»  chills  of  va- 
rious depths.  Thirteen  years'  use  of  tlic  white 
zinc  cement,  during  which  time  he  has  pre- 
pared thousands  of  slides,  has  satisfied  him  of 
its  entire  permanence,  while  it  is  the  most  easily 
used  of  any  cement,  and  its  appearance  is  ele- 
gant on  a  iinished  slide.  The  only  defect  is  that 
it  turns  yellow  in  tiin(\ 

A  ring  of  the  cement  is  first  made  upon  the 
slide  with  the  turn-table.  The  wax  ring  is  then 
added,  and  over  the  same  successive  coats  of 
Mie  cement  are  applied,  allowing  each  to  dry 
before  another  is  added.  After  the  last  coat  has 
been  applied,  and  the  ceil  allowed  to  dry  for 
some  time,  the  cement  bet^oming  hard  in  about 
a  day,  or  even  less  time,  a  thin  coat  of  the 
cement  is  now  applied,  after  which  the  evil  is 
filled  with  the  mounting  fluid,  and  the  object  la 
spread  out  and  arranged  properly  in  the  cell. 
A  thin  glass  cover  must  then  be  made  to  cover 
the  cell  in  the  usual  manner,  expelling  the  air, 
and  it  will  adhere  to  the  f  i-esh  cement  all  around. 
A  spring  clip  istittached,  the  slide  washed  with 
clean  water,  using  a  camel's-hair  pencil,  then 
dried  with  a  soft  towel,  when,  after  a  time, 
another  ring  of  the  cement  may  be  i^un  around 
the  cell,  and  the  cell  ornameiiU  d  with  colored 
rings.  The  fluids  used  have  been  glycerine 
both  pure  and  diluted,  carbolic  acid  water,  and 
Goadby's  fluid. 

Mr.  Walmsley  recently  forwarded  to  the  So- 
ciety several  slides  which  he  had  prepared,  and 
which  appeared  to  be  in  every  way  excellent, 
and  he  has  communicated  the  formula  which 
he  now  uses  for  preparing  the  cement  as  fol- 
lows: 

One  part  (by  weight)  of  mastic  (teai's)  to  3 
parts  of  gum  dammar,  dissolved  in  benzol.  To 
3  pints  of  this  solution  (about  the  consistency 
of  cream)  add  1  lb.  of  pure  French  oxide  of  zinc, 
ground  in  a  small  portion  of  linseed  oil,  and 
stir  thoroughly.  As  the  zinc  will  settle  by 
standing,  it  should  be  stirred  every  time  It  la 
used,  and  if  it  becomes  t(X>  thick  to  flow  readily, 
add  a  little  benzol Jour,  Royal  Mic.  Soc. 


•  •  • 


Fine  Bulings. 

Dr.  B.  H.  Ward,  of  Troy,  N.  Y.,  writes  upon 
the  subject  as  follows : 

•'  In  speaking  of  the  modem  ralcroecopic 
rulings  on  glass,  which  have  been  regarded 
with  so  great  and  df'served  an  Interest  by  physic- 
ists, one  cannot  be  too  cai-eful  to  discriminate 
fully  between  those  that  are  known  to  be  ruled 
nnd  those  whose  ruling  has  been  attempted, 
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but  not  yet  demonstrated.  It  is  self-evident 
that,  in  attempting:  to  rule  lines  5,000,000  to  the 
inch,  a  band  may  bo  produoed  wiiicli  does  not 
consist  of  lines  of  that  de^^ree  of  fineness.  There 
Is  no  difficulty  in  arranging  a  machine  to  draw 
lines,  theoretically,  of  any  requii^ed  decree  of 
closeness.  The  register  of  a  ruling  engine  can 
be  so  arranged  and  subdivided  as  to  Indicate  a 
spacing  at  the  ruling  point  of  one  ten-millloiitli 
of  an  Inch  as  easll}*  almost  as  of  one-tenth  of  an 
Inch ;  but  it  may  well  be  doubted  whether  such 
fine  motion  is  actually  imparted  to  the  diamond 
point,  or  could  be  recorded  upon  the  surface  of 
th  J  gloss.  It  is  f^ccoming  common  to  hear  tlio 
higher  bands  of  Mr.  Fasoldt,  claiming  up  to 
10,000,000  lines  to  the  inch,  spoken  of  us  actually 
ruled,  and  only  waiting  an  objective  to  reveal 
them.  Such  an  error,  made  inadvertentlj'  b>' 
pei"sons  who  would  avoid  it  by  a  little  reflection, 
as  mode  in  the  last  number  of  one  the  most  pop- 
ular microscopical  journals,  gives  a  lasting  as 
well  as  ern)neous  impres.sion  to  non-scientific 
persons.  Mr.  Fasoldt's  i-ulings  are  certainly 
remarkftblo,  and  tlie  lower  bauds  are  niled  with 
great  sucn^s ;  imt  how  far  up  the  scale  they 
ct>ntinue  to  be  i-u1(m.1  as  distinct  Um^s  is  certainly 
at  this  time  an  undei'ided  quetiiiou."— American 
Naturalist. 


present  time  was  extremely  favorable,  owing  to 
the  public  agitation  on  the  subject,  and  he 
thought  that  It  might  be  found  that  while  The 
presence  of  certain  organisms  Indicate  paritr. 
the  presence  of  others  would  indicate  the  revere?. 
The  subject  has  attracted  a  good  deal  of  auention 
in  this  country,  but  It  deserves  more  careful  and 
elaborate  work  than  has  yet  been  given  to  it 


•  •  • 


€\\m\xt  IToteisi. 


A  New  Parasite.— At  n  lat(»  meeting  of  the 
Hertfordshire  Natural  History  Society  and  Field 
Club,  (Enffland),  Dr.  A.  T.  Brett  read  a  suggestive 
paper  *"  On  Fluke  in  Sheep,  with  remarks  on  a 
new  parasite  discovered  in  the  muscular  llbres 
of  sheep  who  have  the  rot."  His  nttentiun  was 
first  directed  to  this  new  parasite  by  Dr.  Mann, 
the  Medical  Ofllc'or  of  Health  for  Pontypool.  and 
Dr.  Brett  proposes  to  name  it  Distoma  dihu- 
culwn. 

Ouriosities  of  Adulteration.- A  school- 
master sends  the  following  singular  statement 
to  the  London  Lancet :  "  I  am  at  the  head  of  a 
town  school,  an<l  a  short  time  back  gave  Bread- 
roakine  to  a  class  of  boys  as  the  subject  for  an 
essay.  One  of  the  essays  boflran  in  school-boy 
English:—'  The  first  think  in  bread-making  is  to 
boil  the  potatoes,  and  then  you  must  peel  them 
and  mash  them  carefully.  Then  you  must  mix 
them  with  a  little  water,  and  set  them  in  a  warm 
place  till  they  befirin  to  ferment.'  etc.  etc.  Oddly 
enough,  flour  was  not  mentioned  in  the  course  of 
the  es.say.    The  boy's  father  is  a  baker." 

Orffaniams  in  Water.— At  a  recent  meeting 
of  the  Royal  Microscopical  Society,  Mr.  Joseph 
Beck  suggested  that  good  service  might  bo  done 
to  the  public  if  some  of  the  Fellows  would  devote 
their  leisure  to  the  mleroseopical  examination  of 
the  water  supply  of  London.     He  felt  that  the 


TBAHSAOTIOirS  OF  SOCIETIES. 

NoTR.— It  will  afford  lis  great  pieaatire  to  publish  notes  af 
the  Transactions  of  any  of  our  Microscopical  Socktica.  Vx 
limited  space  at  our  command  precludes  the  iiL<eitk«  c' 
lengthened  accounts  of  mere  business  details.  Wcvisl.u 
also  to  be  distinctly  understood  th;«t  these  rvport<  an  frvk- 
lished  as  received  from  the  Secretaries  of  the  diAemit  Sr»- 
tles,  and  the  Journal  ts  not  to  be  held  in  any  wise  respocsil^ 
for  any  statemeiius  contained  therein. 

Central  New  York  Microseopical  Clali.-A 

regular  meeting  of  this  Society  was  held  on 
the  evening  of  Tuesday,  June  28,  1881,  at  the 
office  of  Dr.  Aberdein,  in  Syracuse.  It  being 
the  meeting  for  the  election  of  officers  the  foi- 
loTR-ing  were  chosen:  President,  Geo.  K.  Col- 
lins, Esq. ;  First  Vice-President,  Alfred  Mtrcw. 
M.D. ;  Second  Vice-President,  C.  E.  SUxue. 
M.D. ;  Treasiirer,  Kobert  Aberdein,  M.D.;Sei- 
retary,  A.  L.  Woodward.  An  adjournment 
was  tlien  taken  until  the  last  Tuesday  ev.  ri:n; 
in  September. 

Microscopical  Section  of  the  Iowa  Sfitf 
Medical  Society.— This  Society  met  in  the  dt\ 
of  Dubuque  on  May  25th. 

The  President.  Prof.  J.  J.  M.  Augear,  tlcliv- 
cred  an  extemporaneous  address  on  theTi>eoi 
the  microscope,  showing  that  the  microsc'T'pe 
is  one  of  the  numerous  instruments  vlicii 
medical  men  use  to  aid  their  senses— to  fan} 
the  mind  where  it  could  not  go  without  it 
The  scientific  medical  man  could  get  al<»3i: 
without  the  stethoscope  or  apeculunj  as  vu. 
as  without  the  microscope.  To  show  the  vork 
it  has  done,  he  asked  us  in  our  imaginatioD  u- 
blot  out  all  the  knowledge  which  has  come  t'> 
U8  through  the  microscope.  We  should  kni  ^ 
no  more  of  cell  life  and  its  wohder  worltinj 
power  than  the  Hottentot  does  of  the  calniln>. 
Ciliated,  epithelial,  glandular,  and  nerve  cells: 
Take  away  our  knowledge  of  these,  on  vhat 
would  histology  rest?  The  present  niedif^ 
science  could  no  more  exist  without  the  micro- 
scopical revelations  of  the  cells  than  theani 
maf  economy  could  be  maintained  withont  tlf 
cells.  You  may  as  well  destroy  the  thing  as  t) 
obliterate  our  knowledge  of  it.* 

^yhat  should  we  know  of  a  nerve— axix 
cylinder,  or  neurolemma?  The  beauties  of  a 
muscle— its  fibrillas  and  sarcolemroa  wonld  bf 
as  nnknown  as  the  shape  and  size  of  the  ele- 
ments. 

Without  the  microscope  the  blood  is  Bimpb 
a  colored,  homogeneous  fluid,  but  with  it,  it  is 
as  much  a  living,  moving  commonity  as  ft 
metropolitan  city,  with  millions  of  indepen«i- 
ent  beings— beings  in  infancy,  .n  yonth,  adult 
and  old  age,  in  health  and  disease— its  hviag 
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and  its  dead  corpuades.  The  blood  of  the 
different  species,  like  this  individuals  of  differ- 
ent nationalities,  to  be  recognized  by  peculi- 
arities, contour  of  features,  or  size. 

The  microscope,  in  the  hand  of  the  skilled, 
aids  materially  in  bringing  criminals  to  the 
bar  of  justice,  and,  by  superiority  of  skill,  vin- 
dicates and  clears  the  innocent,  while  the  crimi- 
nal is  convicted  and  punished.  It  throws  light 
upon  dark  deeds  whereby  the  jury  can  clearly 
see  facts,  and  the  shafts  aimed  at  the  innocent 
are  broken  ere  they  reach  their  victim;  and  the 
garb  of  innocence  is  torn  from  the  guilty,  and 
the  criminal  appears  before  the  tribunal  cov- 
ered with  leprous  spots  of  infamy  and  shame. 

The  Profeesor  illustrated  on  the  blackboard 
some  of  the  appearances  of  the  blood  corpus- 
cles; also  Dr.  Piper's  method  of  diagnosing 
himian  blood.  In  all  such  cases  the  blood  cor- 
puscles, and  not  the  m.  m.  m.,  should  be  taken 
as  the  unit  of  measure.  If  the  corpuscles  do 
iihrink,  as  some  claim,  by  drying,  that  is  to  the 
prisoner's  advantage,  and  he  cannot  complain. 
The  conscientious  microscapist  can  rest  as- 
sured that  if  he  errs  on  account  of  the  con- 
traction of  the  corpuscles,  he  errs  on  the  side 
of  mercy,  because  he  will  be  more  likely  to  de- 
cide that  it  is  not,  when  it  is,  human,  than  the 
roverae,  which  is  impossible,  because  hun:;*a 
blood  corpuscles  are  the  largest  of  the  mam- 
mahon,  except  those  of  the  elephant  and  the 
sloth. 

There  are  microscopists  who  assert,  not  sim- 
ply that  they  cannot  diagnose  human  blood, 
bat  that  human  blood  cannot  be  diagnosed, 
while  others  assert  with  Ovjual  boldness  that  it 
can,  and  that  they  have  done  it. 

pr.  Wm.  M.  Eames,  being  anxious  to  test 
this  matter,  sent  Prof.  J.  Ed.  Smith  some 
stains  marked  alphabetically  (some  of  them 
were  human  blood,  and  some  were  not),  re- 
questing him  to  examine,  and  tell  if  possible 
which  is  human.  Prof.  Smith  used  4,000  di- 
ameters and  camera  lucida,  drawing  the  corpus- 
cles on  paper.  When  he  had  concluded  his 
examination  he  went  before  a  notary  public 
and  swore  that  the  specimens  marked/  and  t 
are  human  blood,  and  forwarded  the  same  to 
Dr^  Eames.  Dr.  Eames  wrote  Prof.  Smith: 
"Your  report  of  the  examination  of  specimens 
of  blood  stains  I  sent  you  is  received.  Much  to 
niy  surprise  you  have  made  no  mistake  in  re- 
gard to  any  of  the  9  specimens  submitted. 
The  2  marked/ and  i  are,  as  you  pronounced 
them,  human  blood." 

Hereafter  we  hope  those  who  have  been  pro- 
testing 8o  loud  and  long  that  human  blood 
cannot  be  diagnosed  will  be  a  little  more  mod- 
f^,  and  simply  say  I  cannot  diagnose  human 
blood. 

,  He  spoke  of  the  importance  of  being  famil- 
iar with  common  things,  such  as  cotton,  linen, 
«lk,  wool,  hair,  etc.,  because  the  proof  of  their 
presence  in  blood  may  be  of  vital  importance. 

The  Doctor  closed  by  giving  some  illustra- 
tions on  the  blackboai'd,  and  making  some  re- 
inarks  on  the  detection  of  forgery  by  the  micro- 
scope. 


A  number  of  microscopes  with  anatomical 
slides  were  on  the  tables  during  the  entire  ses- 
sion of  the  Medical  Society. 

Among  the  microscopes  there  were  Beck's, 
Crouch's,  Bausch  &  Lomb's,  Naohet's,  Zent- 
mayer's,  etc. 

Dr.  Mcintosh,  of  Chicago,  entertained  the 
Society  for  an  hour  on  the  morning  of  the  sec- 
ond day  with  his  improved  solar  microscope. 

Prof.  J.  J.  M.  Angear,  of  Fort  Madison^  and 
Prof.  W.  D.  Middleton,  of  Davenport,  were  re- 
elected President  and  Secretary. 

The  Section  adjourned  to  meet  at  Des  Moines 
the  last  Wednesday  in  January,  1882,  at  which 
time  and  place  the  Iowa  State  Medical  Society 
meets. 


Wellesley  College  Microscopical  Society.— 

At  the  close  of  the  college  term  (June  8th)  this 
Society  gave  an  exhibition  which  did  great 
credit  to  the  members.  A  very  large  propor- 
tion of  the  exhibits  consisted  of  the  original 
work  of  the  members.  It  is  not  often  that  we 
find  an  exhibition  presenting  the  same  scope 
as  well  as  thoroughness  of  execution.  The  fol- 
lowing is  the  programme,  which  we  give  com- 
plete, as  a  model  for  others: — 

1.  Anatomy  and  histology  of  Cray-fish  (As- 
tacus  fluvialis),  "s^-ith  drawings  prepared  by 
Flora  B.  Mussey.  living  specimens;  Liver 
crocum,  stained,  one-tenth  objective;  Eye,  ver- 
tical section;  Ear;  Appendages  arranged,  etc. 
2.  House-fly  (Musca  domestica),  with  draw- 
ings prepared  by  M.  P.  Waterman.  Entire  in- 
sect; Organs  in  situ;  Trachea;  Eye;  Foot;  Dif- 
ferent Stages  in  development  of  Fly.  3.  Em- 
bryology. Objects  prepared  by  Emily  Nor- 
cross.  Living  embryo  of  snail;  Sections  of 
same,  one-eighth  objective;  Embryos  of  chick. 
4.  Miscellaneous  objects  prepared  in  Biological 
Laboratory.  Structure  of  Kidney,  drawings  by 
Alice  Leonard.  Vessels  and  Malpi^hian  Cor- 
puscles injected;  Convoluted  unmferous  tu- 
Dules;  Straight  tubules.  Circulation  in  frog; 
Circulation  in  Triton.  AmoBbee.  Injected 
muscle.  Skin  showing  sudoriferous  and  oil 
gland,  hair  sac,  hair  muscles.  Betina  of  hu- 
man eye.  Skin  of  Synapta,  showing  anchor- 
shaped  spines.  5.  Molds  with  drawings  pre- 
pared by  S.  Adelaide  Wells.  Spores  of  Peni- 
cillium;  Sprouting  Spores;  Further  stages  of 
development.  6.  Living  specimens  under  mi- 
croscopes. Campenularia;  Tubularia;  Hydrao- 
tinia;Eudendrium,  etc.  7.  Structure  of  Bracken 
Fern,  with  drawings  by  Alice  G.  Egerton. 
Transverse  section,  low  power;  Transverse  sec- 
tion one-fourth  objective;  Leaf,  etc.  8.  Cell 
structure,  with  drawings  by  T.  A.  Painter  and 
M.  E.  Whipple.  Circulation  in  Nitella;  Pitted 
vessels  in  Iserium  Oleander;  Scalariform  ves- 
sels in  Osmunda;  Medullary  rays  in  stem  of 
Mahogany,  etc.  9.  Mosses  prepared  by  L.  F. 
Clark.  Barbula  unguiculata;  Funaria  hygro- 
metrica;  Mnium.  Parts  shown,  Peristome, 
Capsule,  Operculum,  Leaf.  10.  Beproduction 
of  Ferns,  with  drawings  prepared  by  Hattie  E. 
Emerson.    Prothallus  with  Antheridia  and  Ar« 
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obegonia;  Son  and  venation  of  Poljpodinm  I  Dutohaces. — Table  Vo.  1  oas  i 
volgare;  Sporangium  of  Aspiilinm  inai^nale; .  Mr.  William  AslibnrriFV.  one  of  tL 
SlideH  showing  sori  imd  sporangia,  mouuted  '  denta  of  the  Rociet;.  vtbo  eihibite 
by  Miss  Painter.  11.  Pollens,  prepared  by'aloie,  wilh  diatoms  in  «itn."  Thoi 
Laura  Jones.  Pollen  of  Abntilon,  ofAsclepias,  i  belong  lo  the  family  of  confervoid 
ofVioln  tricolor.  12,  OmsseB  prepared  by  i  inliabit  roariae  and  fresli  WBler;bat 
Marion  E.  Sheldon.  Wild  oat  grass,  Dantho-  pectllior  to  the  one  are  never  fonnd 
nia  Spicuta:  Velvet  grnKS,  Holcns  lanatos; '  slate  in  the  other.  They  nre  fono 
Sveet  vernal  gross,  Anthosanthnm  odoratum.  .  abundance  and  variety   in   districti 

13.  Anatomy  of  flnwer,  with  drawings  pre-  ,  marine  influences,  snch  as  maishi 
™ed  by  Lila  E.  Watrous  and  M.  G.  Tyler.  :  rivers,^  in  fact  they  aeem  U>  be  nbi 
Vertical  aectiun  of  flowei;  Cross  section  of  there  is  hardly  a  road-side  ditch.  i 
ovary;  BtomenH;  Pistil;  Varieties  of  placenta-  |  or  cistern,  which  nil!  not  reword  a 
tion  of  ovules,  and  of  dehiscence  of  stamens,  i  fnmiHb  specimens  of  the  trib«.     F 

14.  Rock  sections,  vith  drawings  by  MisseH  ber«  affirmed  that  their  lunltiplicai 
Eoberts.  Kitcbell,  and  Huril,  shown  with  mi- 1  ercised  an  important  influence  i 
croBcope  by  FiiesH,  of  Berlin;  Pilchstono  from  up  harbors  and  diminishing  tbi 
Arran,  Bcotland;  Amygdoloidal  Mel aphyre  channel h.  In  a  fossil  state  the 
from  Saxony;  Leucitopbyl  from  Rhenish  Pras-  |  skeletons  compose  whole  monntai 
sia;  Crysolitio  Basalt.  15.  Sections  of  Crystals  .  sold  by  the  ton  for  polishing  pnrj 
shown  by  the  Polari-microscope.  by  Hoffmann.  |  feasor  Huxley  asserts  that  it  took  i 
of  Paris.  Sections  of  quartz  showing  hyperbo-  [years  to  form  an  inch  thickness  of 
las,  Sections  of  quartz  showing  fringes.  Section  [  tons  on  the  bottom  of  the  sea;  th 
of  Iceland  Spar.  16.  Ciystalizations  shown  meoHuring  the  hciftht  of  a  tuoimt 
with  polariscope,  Plumose  Quinidine;  Quinate  by  their  shells,  a  "lightning  c&lci 
of  Quinine.  17.  Absorption  bands  shown  with  '  estimate  how  many  ypam  passed 
the  Sorby-Browning  MicrO'Spectroscope,  with  i  Kkelelona  were  forming  tlie  moon 
drawings  of  spectra  by  Belle  French.  Chialate  Mr.  Aahbumer's  objects,  conipoBe 
of  Didymium;  Oialate  of  Uranium;  Solution  1  siliciouH  akeletonEi,  were  arranged 
ofCarroina  compared  with  aolution  of  Blood,  jgtaiusand  Htnrs.aswell  asthoserect 
IB.     MiscellaneouH     objects     eihibitod:     Dr.  |  which  were  iu  situ. 

Seller's  sections  of  Adult  laryni,  through  vocal  I  Goui,  -  Mt.  Mehille  Attwood,  ai 
cords,  through  ventricular  bands,  through  Ary- 1 2,  esbibited  some  beantiftd  rot 
^iglottic  folds.  Crystalized  Gold,  shown  with  |  under  the  microscope,  containing  tl 
ffinocular.  Dalton's  group.  Multiple  image  i  metal  around  which  the  indnst 
in  eye  of  Beetle.  Isthmla  parasitic  on  Alg»,  moves— gold.  The  cabinet  spec: 
shown  with  parabola.  Lord's  prayer  written  I  rock  sections,  and  the  metallic 
with  diamond  in  1-1800  of  an  inch,  shown  with  I  rolled  gold,  were  ^own  by  Mr,  i 
one-teuth  objective.  Micro-photographs,  Mel-  |  represent  the  two  geological  ages  ol 
rose  Abbey.  Tintem  Abbey,  shown  with  one-  raation.  They  were  very  different  i 
half  objective.  19.  Apparatus  nsed  in  mount  |  fineneaa,  from  dark  gold-yellow  to  n 
ing  and  methods  o(  mounting  exhibited  by  i  white,  and  from  880  to  960  fine.  G 
Ahce  Gold.  W.  Methods  of  Micrometry-,  ei-  in  rocks  of  various  ages,  from  the 
hibited  by  May  Merrian,  Method  with  the  .Azoic  to  the  Cretaceous  or  Tertisi 
Camera-lncida,  and  stage  micrometer;  method  '  The  schists  that  contain  the  anrifc 
with  Jackson's  eye-piece  micrometer.  21.  I  were  once  sedimentary  beds  of  ilo 
Books,  periodioals  and  collections  of  the  So-  { mud,  derived  from  the  wear  of  [ 
ciety.  I  rocks.     Through  some  process,  in  ' 

I  was  concerned,  the  latter  were  meta 

I  into  the  hard  crystalline  schisU.  t 
Sui  Francisco  Nfcrowoule*!  Society—  |  same  time  upturned,  broken,  and  of 
Nlnlll  Aniinal  B^cepOon.— Never  before  in  i  between  layers.  Schists  with  anrite 
the  history  of  the  Society's  receptions  has  so  veins,  were  also  made  in  Paleozoic 
large  and  brilliant  an  assemblage  filled  its  hall  later  in  the  Jurassic  period,  as  in 
on  reception  night  as  gathered  in  Mercantile  Nevada;  and  still  Inter  in  the  Creta 
Library  Hall  on  Friday  evening.  May  6th,  |  Tertiary  period,  as  in  the  Coa^t  Mt 
Thirty  flmt-class  microscopes  were  in  position.  California.  Auriferous  quartz  veins 
and  a  series  of  objects  exhibited,  selected  from  |  cose  iijnmus  veins— that  is,  veins  fil 
the  various  departments  of  nature,  which  were  jection  of  melted  matter  from  belov. 
instructive  OS  well  as  amusing  and  interesting.  I  Veqetation. — Mr.  Chas.  W.  Bunt 
The  room  was  well  filled,  and  the  crowd '  at  Table  Ko,  a,  and  showed  some 
around  the  instroraenta  so  great  that  polite- I  specimens  of  the  Kporangia  of  ferns, 
ness  kept  mony  gentlemen  from  fully  enjoying  ,  the  spores  set  free  by  the  bnrHtina  ol 
the  novel  sights.  For  the  satisfaction  of  those  exhibited  the  strangely  beautifd,  t 
who  could  not  see  them  all.  and  the  instruction  '  contents,  and  brought  to  mind  wli 
of  those  not  preHcnt.  we  will  endeavor  to  de-  and  invisible  beauties  fill  the  world 
scribe,  aa  briefly  as  possible,  the  objects  ex- 1  seen.  The  peristomes  of  mossM 
hibited  at  the  several  tables.  higher  cryptogam!  were  also  shown  I 
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few  are  aware  that  under  the  microscope  the 
commonest  ferns  which  are  found  in  every 
hedge  and  cafion,  furnish  objects  of  no  less 
beauty  than  those  yielded  by  the  rarest  exotics; 
and  it  is  a  valuable  training  to  bo  taught  how 
to  look  for  beauties  in  the  most  familiar 
specimens  of  Nature's  handiwork.  One  fresh 
specimen  of  pteris  (brake-fern),  brought  from 
San  Rafael  the  same  day,  gave  great  pleasure 
to  the  ladies,  it  being  in  fruit  and  especially 
beautiful.  The  moss  capsules  were  also  very 
pleasing  and  curious. 

Insects. — Table  No  6  was  presided  over  by 
S.  W.  Dennis,  the  President  of  the  Societj', 
with  four  microscopes  in  position.  The  **  liv- 
ing flea,"  one  of  his  objects,  is  a  creature  in 
which  all  Califomians  are  interested.  When 
looking  at  him,  "distance  lends  enchantment 
to  the  view."  The  creature  looks  well  under 
glass,  where  we  wish  he  could  only  be  seen. 

The  acari  (cheese  mites),  which  were  also 
shown  at  this  table,  are  admired  by  the  lovers 
of  old  cheese,  but  are  of  no  particular  interest 
to  the  writer,  because  the  flavor  they  add  to 
that  product  of  the  dairy  is  not  relished  by 
him.  The  tympanum,  or  drum  of  the  frog's 
ear,  was  a  curious  and  remarkable  object;  in 
fact,  as  studies,  the  objects  at  this  table  were 
all  interesting,  but  not  agreeable  to  the  house- 
keeper. One  object,  a  section  of  a  rat's  jaw, 
with  teeth  in  Bitu,  was  very  wonderful,  and,  as 
a  transparent  object,  shown  with  fine  efifect. 
But  the  finest  and  most  interesting  object  of 
this  table  was  the  "sting  of  the  honey  bee," 
(apis  Mellifica. )  This  object  is  a  contradiction 
ot  that  nice  proverb,  which  we  transpose,  or 
change,  by  observing  that  "a  thing  m  hand 
in  not  worth  two  in  the  bush."  The  lancet  (as 
it  is  termed)  of  the  bee,  is  thus  named  because 
of  its  resemblance  to  the  surgical  instrument 
of  that  name,  and  is  connected  "with  a  valve 
which  forces  a  poisonous  fluid  through  the 
opening  in  front  of,  and  made  by  the  lancet. 
The  pain  of  the  sting  is  entirely  due  to  this 
poison.  The  lancelet  is  double  throughout  its 
entire  length,  terminating  in  an  extremely  thin 
cutting  point,  and  with  deep,  recurved  teeth, 
so  that  in  many  cases  the  sting  cannot  be  with- 
drawn, and  the  insect  escapes  leaving  it  in  the 
^ound.  The  series  of  slides  8ho>**n  by  Dr. 
Dennis,  illustrated  this  wonderful  apparatus  of 
the  bee  for  its  defence,  and  each  was  fully  and 
ttnderstandingly  explained  by  the  exhibitor. 

At  No.  8  stood  Jacob  Z.  Davis,  Esq.,  who  ex- 
Ijljhited  some  parasites  of  bat,  bumble-bee,  etc. 
Those  poor  creatures  are  to  be  pitied,  if  infested 
py  these  horrible  animals.  It  seems  necessary, 
m  the  economy  of  nature,  that  some  horrible 
<*reature  should  prey  upon  us,  and  even  the 
parasite  has  its  parasite.  So  it  is,  the  larger 
prey  upon  the  smaller,  and  the  smaller  "get 
even  "  by  sucking  the  blood  of  their  larger 
enemies.  We  left  Mr.  Davis'  table  with  an 
uneasy,  crawling  sensation,  which  his  polite- 
liess  could  not  entirely  overcome,  and  thought 
Jj  find  something  soothing  while  looking  at 
the  circulation  of  blood  in  the  frog,  at  Table 
No.  16,  which  we  will  endeavor  to  describe. 


CiBCxn.ATioN  OP  Blood.— The  table  was  oc- 
cupied by  S.  M.  Mouser,  M.D.,  and  upon  it 
the  circulation  of  blood  in  the  frog  was  seen. 
This  wonderful  spectacle  was  successfully 
shown;  sometimes  the  current  of  blood  would 
seem  nearly  or  altogether  stagnant,  the  move- 
ment re-commencing  again  auer  the  lapse  of  a 
few  minutes,  although  no  change  had  been  made 
in  the  external  conditions,  llie  movement  of 
the  corpuscles,  which  course  one  after  an- 
other through  the  net  work  of  capillaries  that 
intervenes  between  the  smallest  arteries  and 
the  smallest  veins,  in  those  tubes  which  pass 
most  directly  from  the  veins  to  the  arteries, 
the  current  is  always  in  the  same  direction; 
but  in  those  which  pass  across  between  these, 
it  may  not  unfrequently  be  seen  that  the  direc- 
tion of  the  movement  changes  from  time  to 
time.  The  red  corpuscles  flow  at  a  very  rapid 
rate  along  the  centre  of  each  tube;  the  white 
corpuscles,  which  are  occasionally  discernible, 
move  slowly  in  the  clear  stream  near  its  margin. 
The  satisfaction  derived  from  this  spectacle 
was  not  exactly  what  we  thought,  and  our 
nervousness  was  not  all  diminished  by  know- 
ing that  similar  fluid  was  running  through  our 
own  veins  and  arteries  with  the  same  rapidity, 
and  turning  toward  the  opposite  side  of  the 
room,  we  walked  toward  the  table  occupied  by 
C.  H.  D6nison,  the  Secretary,  thinking  from 
the  programme  that  something  similar  to  the 
decorative  art  (not  de-cor-a-tive)  was  to  be  seen. 
We  were  aware  that  the  spectacle  of  the  circu- 
lation in  the  tadpole  must  be  examined,  and 
desiring  to  recover  from  nervousness  before 
commencing  it,  we  thought  to  look  on  some 
**  fancy  piece  "  for  a  time,  on  Table  No.  7. 

A  Unique  Bouquet. —We  knew  also  that 
Denison  had  "traveled  "  a  little;  that  he  had 
seen  the  cartoons  at  Hampton  Court,  and  had 
paced  the  grand  salon  of  the  Louvre  and 
counted  the  paintings  on  each  side;  therefore 
that  something  to  dispel  nervousness  would 
be  found  on  nis  table.  And  our  confidence 
in  his  esthetics  was  not  misplaced.  He 
had  on  exhibition  a  beautiful  tiny  bouquet 
in  colors,  composed  or  formed  of  the  scales 
and  hairs  of  butterflies,  beetles,  moths,  and 
selected  diatoms.  These  brilliant  elements 
were  grouped  to  represent  a  beautiful  bouquet, 
which  represented  fern  leaves  and  other  plants. 
The  fern  leaves  were  made  of  the  scales  of  the 
diamond  beetle,  from  Brazil.  The  bouquet 
was  made  by  the  artist  while  looking  through 
the  microscope,  and  was  the  most  brilliant  od- 
ject  ever  before  exhibited  under  the  micro- 
scope in  California.  Mr.  Denison  also  exhibited 
among  other  diatoms,  a  specimen  of  a  veiy 
rare  one,  known  as  Licmophora  Flabellata.  In 
this  family  the  frustules  of  the  diatom  are 
wedge-shaped;  in  some  genera  they  have 
transverse  markings,  whilst  in  others  these  are 
deficient;  but  in  most  instances  there  are  to  be 
observed  two  longitudinal  suture-like  lines  on 
each  valve.  The  frustules  remain  coherent, 
but  increase  gradually  in  breadth,  so  that  a 
beautiful  fan-like  arrangement  is  produced. 
The  plant,  or  parasite,  looks  like  a  bimdle  of 
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fans  growing  upon  the  amnmit  of  the  blanches 
of  a  tree.  Thin  beautiful  and  curious  diatom 
is  marine,  and  is  parasitic  upon  sea  weeds  and 
zoophytes.  The  diatomaceous  earths  shown 
at  tnis  table  gave  increasing  zest  and  interest 
to  the  exhibition  of  fossil  diatoms  they  con- 
tained. 

Relations  of  the  CiBcmjkTiNo  Systems.— 
Table  No.  18  was  occupied  by  Mr.  George  H. 
Williams.  Mr.  Williams  had  on  exhibition 
the  tadpole,  and  the  obKervers  enjoyed  the 
gratification  of  witnessing  a  most  wonderful 
spectacle,  giving  a  very  acute  idea  of  the  re- 
lations of  the  diflferent  parts  of  tlie  circu- 
lating system,  not  alone  of  the  capillary,  but 
the  general  circulation.  The  changes  which 
accompany  the  'metamorphosis  of  the  tad- 
pole are  too  lengthy  for  this  article.  But 
those  who  saw  the  creature  under  Mr. 
Williams'  microscope,    looked    as  through  a 

Sane  of  glass,  into  the  chamber  of  its  chest. 
ti  front  was  the  beating  heart,  a  bulbous-look- 
ing cavity,  formed  of  the  most  delicate,  trans- 
parent tissues,  through  which  are  seen  the 
globules  of  blood,  perpetually,  but  alternately, 
entering  by  one  orifice  and  leaving  it  by  an- 
other. The  heart  appears  to  be  ^ung,  as  it 
were,  between  two  arms,  or  branches,  extend- 
ing right  and  left.  From  these  trunks  the 
main  arteries  arise.  The  heart  is  inclosed 
within  an  envelope,  or  pericardium,  which  is, 
perhu^)s,  the  most  debcate,  and  is  certainly 
the  most  elegant,  beauty  in  the  creature's 
organism. 

MiscELiiAMSOUs. — Mr.  H.  G.  Hanks  showed 
at  Table  No.  9  starches,  fossil-fish  scales  from 
the  ooal-oil  shales  of  Santa  Cruz  county,  and 
fossil  shells,  of  which  the  soil  of  the  Colorado 
Desert  is  largely  composed.  These  last  were 
of  greater  interest  because  of  the  fact  that  the 
desert  is  more  than  200  feet  lower  than  the 
outside  sea,  and  must  have  quite  recently 
(geolojgically  speaking)  been  under  water. 

At  Table  No.  10  George  C.  Hickox  presided 
with  some  fine  instruments  and  an  antique  one 
made  fifty  years  ago.  ^Ir.  Hickox  showed 
some  resplendent  CTystals  of  gold,  cinnabar 
and  azurite,  the  latter  with  tabular  crystals 
finely  terminated. 

Mr.  J.  A  Liangstroth  exhibited  the  ova  of  the 
water  snail,  showing  the  first  movements  of  life, 
and  at  Table  No.  17  Mr.  Warren  F.  Myers  had 
under  his  microscope  a  piece  of  the  sea  mussel, 
showing  the  ciliaiy  motion.  Among  animal- 
cules the  action  of  the  organs  termed  cilia  has 
a  very  important  connection  with  the  vital 
functions.  They  are  always  found  connected 
with  cells,  and  are  seen  in  the  Crustacea  in 
animals  and  vegetables.  When  in  motion  or 
full  of  activity  it  is  like  a  current  or  motion  of 
a  tiny  whirlpool,  and  the  motion  continues  for 
hours  after  the  cilia  are  taken  from  the  animal. 
Around  these  tables  the  visitors  crowded,  at^ 
tracted  by  the  novel  sights. 

J.  H.  Wythe,  M.  D..  showed  by  the  aid  of  a 
splendid  instrument  of  Zentmayer's  make,  the 
beautiful  and  gorgeous  series  of  objects  under 
the  poloriscope,  or  by  polarized   light.     The 


platinoc-yanide  of  magnesium  was  a  wonder- 
fully beautiful  object. 

£.  H.  Woolsey,  M.D.,  showed  at  Table  Nu. 
20,  adipose  tissue  cells  of  the  liver  and  com«ii. 
Here  one  could  well  answer  the  question  askni 
by  the  writer  of  a  book  entitled  **Is  Lift 
Worth  Living  ?"  We  answer;  11  depends  «/x* 
(he  liver. 

Mr.  W.  G.  W.  Harford  showed  some  ex- 
tremely beautiful  sectional  slides  of  fern  stalk, 
Pteris  aquilina,  longitudinal  section  of  wood 
and  club  moss. 

Having  as  briefly  as  possible  enumerated  and 
described  the  objects  shown  at  this  reception, 
we  may  be  excused  if  we  remark  (and  tk^ 
reader  who  may  have  been  present  will  susUil 
oiir  declaration)  that  it  was  a  remarkably  sQf- 
cessful  and  brilliant  reception,  and  we  heartil\ 
wish  there  were  more  societies  who  were  bill- 
ing to  hire  a  hall,  pay  expenses,  and  give  all 
the  tickets  to  the  public.  We  say  with  great 
satisfaction:  '*Long  live  the  San  FranciMX> 
Microscopical  Society!"  Let  the  reatler  say, 
•'Amen!' 


Mlcroseopieal  Society  of  CanandAigni,  5. 

Y. — A  regular  meeting  of  tne  society  was  held 
at  the  residence  of  Dr.  N.  T.  Clarke,  on  Tua^ 
day  evening.  May  10,  1881.  The  society  was 
called  to  order  at  half  past  ei^ht  by  the  presi- 
dent, Dr.  Clarke,  and  the  minutes  of  the  Ust 
meeting  were  read  and  approved.  The  fol- 
lowing members  were  present:  Dr.  N.  T.  Clarke, 
Miss  Dr.  Howard,  Dr.  and  Mrs.  H.  F.  Bennett, 
Miss  Slocum,  Dr.  Mitchel,  Dr.  HaUenbecl, 
Bev.  Mr.  Hiscox,  and  Dr.  J.  Jewett 

Upon  solicitation  of  ^ss  Dr.  Howard  in  be- 
half of  the  society,  Mr.  Griffith,  of  Faiipi^rt 
kindly  consented  to  entertain  the  society  vitl 
a  description  of  some  of  the  methods  of  monn:- 
mc  specimens  for  the  microscope. 

Mr.  Grifi&th  being  very  expert  in  thatd^ 
partment  of  work,  the  members  present  en- 
joyed a  rare  treat  and  obtained  much  a<4eftil 
information. 

The  mounting  of  opaque  objects  was  fii^^ 
discussed.  The  simplest  form  of  cell  for  this 
purpose  is  the  wax  cell,  which  is  easily  made 
by  cutting  a  circle  ft*om  common  sheet  wax 
with  a  thimble,  pressing  this  on  the  gla^! 
slide,  and  then  laying  upon  it  an  ordioai? 
brass  curtain  ring.  Over  this  is  placed  tht 
cover  glass,  and  if  the  specimen  has  been  placed 
on  the  wax  background  of  anv  color  desired, 
the  result  is  a  permanent  and  beautiful  slide. 
The  glass  cover  Is  best  cemented  to  the  rinK 
by  a  solution  of  gum  shellac  in  absolute  bI^^^ 
hbl.  In  this  way  many  specimens  of  aeecls. 
sands,  crystals,  and  other  objects  can  be  pK- 
pared  which  ai%  reallv  beautiful.  If  it  is  de- 
sired to  make  the  cell  more  shallow,  the  cnr- 
tain  rings  am  be  readily  flattened  by  n  flat  iron. 
Gutta  percha  rings  can  be  used  instead  if  pr<^ 
fered.  The  Atwood  cell  of  hard  rubber  w  • 
very  convenient  one  and  can  readily  he  ia^ 
tened  to  the  slide.  These  are  made  by  Baosch  A 
Lomb,  of  Bochester. 
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In  monnting  specimens  in  balsam  or  damar, 
it  is  well  to  make  one's  own  balsam  by 
dissolving  the  gnm  in  ben2Sol.  When  it  is 
dissolTed,  it  can  be  filtered  through  cotton  in  a 
plass  tnbe.  The  use  of  the  turn-table  in  ring- 
ing cells  was  fully  illustrated  by  making 
borders  of  various  colors.  The  use  of  oonmion 
tnbe  paints  dissolved  in  drying  oil  was 
strongly  recommended  for  giving  a  handsome 
border  to  objects  mounted  in  balsam  and  other 
specimens.  These  are  excellent  for  fastening  a 
cell  to  a  slide  also. 

Some  remarks  were  made  in  regard  to  the 
gathering,  cleaning,  and  preserving  of  diatoms, 
and  several  slides  were  prepared  in  illustra- 
tion. To  destroy  the  organic  matter  prelimin- 
aiy  to  monnting,  the  diatoms  are  heated  to  a 
red  heat  upon  a  piece  of  tin  type  over  a  spirit 
lamp. 

A  beautiful  slide,  representing  various  flow- 
ers tastefully  arranged  and  made  from  the 
scales  from  a  Brazihan  beetle,  was  exhibited. 
This  was  made  by  Mr.  Griffith  himself,  and 
the  way  in  which  it  was  done  by  means  of  the 
mechanical  finger  was  of  great  interest  to  all 
present. 

Mr.  Griffith  also  exhibited  a  portable  micro- 
scope devised  by  himself,  which  was  of  large 
size  when  extended,  but  capable  of  being 
packed  in  a  very  small  compass. 

Refreshments  having  been  served  a  vote  of 
thanks  was  extended  to  Mr.  Griffith  for  his 
kindness  in  coming  before  the  society. 

The  name  of  the  Eev.  J.  H.  Lee  was  pro- 
posed for  membership,  and  he  was  accordingly 
elected. 

On  motion,  the  society  adjourned  to  the 
second  Tuesday  in  June,  to  meet  at  Dr.  Car- 
son's. Dr.  Hallenbeck  was  appointed  to  read 
the  paper.  J.  H.  Jewett,    Secretary. 


Camden  Microscopical  Kociety.— At  a  regu- 
lar meeting  of  the  Camden  Microscopical 
Society,  among  the  many  matters  of  interest 
discussed  was  that  of  the  Cecidomyia  Ltgumird' 
ocla^  an  insect  which  depredates  upon  clover. 
In  relation  to  this  insect  Mr.  Louis  T.  De- 
ronsse,  an  earnest  and  intelligent  entomologist, 
read  a  valuable  and  interesting  paper  from 
which  extracts  are  here  given. 

The  writer  disclaimed  any  originality  in  the 
discovery  of  the  insect,  which  was  first  noti'ced 
in  this  country  about  thirty  ^ears  ago,  but 
states  that  a  short  time  ago  Wilson  Fitzgerald 
received  a  lot  of  clover  seed  from  Northern 
Pennsylvania,  and  while  he,  the  writer,  was 
making  an  examination  to  detect  faulty  seeds, 
he  discovered  by  the  aid  of  the  Microscope  a 
nnmber  of  yellow  looking  objects,  which  upon 
examination  resembled  a  lt\rva  of  some  kind. 
Further  scrutiny  proved  them  to  be  orange 
colored  larvie,  and  in  large  quantities.  Be- 
lieving it  to  be  of  importance,  some  of  the  seed 
was  sent  to  A.  fi.  Fuller,  entomologist  of 
Bidgewood,  Bergen  County,  who  in  answer 
wrote  as  follows:  "I  will  say  that  on  further 
examination  I  am  confident  that  the  clover 


seed  insect  sent  me  is  the  Cecidcmxyla  Trifoli 
of  Lintner,  and  is  closely  allied  to  the  Hes- 
sian fly  and  the  wheat  midge,  all  of  which 
and  numerous  other  species  belong  to  the 
Diptera  or  two  winged  files  and  family  Ceci- 
domyia. The  females  deposit  their  eggs  on  the 
seed  while  in  the  clover  head  in  the  field. 
When  the  clover  is  ripe  and  falls  down  in 
Autunm,  the  larvs  crawl  out,  enter  the  ground, 
and  remain  there  to  finish  or  complete  their 
transformation,  coming  forth  as  files  the  fol- 
lowing season.  But  if  the  clover  seed  is 
gathered  or  the  hay  cut,  the  grubs  and  pupa 
are  also  gathered,  and  while  most  of  them  will 
be  killed  in  hulling  the  seed,  still  a  few  may 
escape  destruction.  Heating  the  seed  or  vio- 
lently shaking  it  in  some  kind  of  a  mill,  w^ould 
probably  be  the  most  expeditious  way  of  de- 
stroying the  grubs  and  pupa.  If  the  seed  be 
placed  in  tight  barrels  with  a  little  gum  cam- 
phor or  pure  benzine,  it  would  kill  the  iuHect 
and  not  injure  the  germs  of  the  seed.  Farmers 
should  look  to  this  matter  and  see  that  all  in- 
sects in  their  clover  seed  are  destroyed  before 
putting  it  away  in  the  fall  or  sending  it  to 
market." 

A  sample  sent  to  Professor  C.  V.  Kiley,  of 
Washington,  the  United  States  Entomologist, 
brought  a  similar  reply.  He  calls  it  the 
Oeci£nnyia  l&fuminicola  Lintneri^  and  speaks  of 
it  as  very  destructive,  and  says,  "  If  the  in- 
juries of  the  insect  should  become  serious  the 
clover  seed  raiser  will  be  obliged  to  abandon 
for  a  series  of  years  the  growth  of  this  crop,  as 
in  no  other  way  are  we  likely  to  be  able  to 
f)revent  the  multiplication  of  the  enemy." 

The  writer  of  the  paper  goes  on  to  say, 
••You  will  note  the  danger  to  this  very  im- 
portant crop  should  there  be  an  invasion  of 
this  insect  like  that  of  the  dreaded  potato  bug. 
It  implies,  therefore,  that  a  continual  watch 
must  be  kept  to  guard  against  any  sudden  out- 
break. Imagine  the  result  of  sowing  this  seed. 
Whilst  the  farmer  would  be  sowing  the  seed 
he  would  at  ^he  same  time  be  sowing  the  larvas 
of  the  insect,  which,  when  matured,  would 
destroy  his  crop,  for  which  no  explanation 
could  be  given.  As  a  class,  the  farmers — 
thrifty,  hard-worked,  persecuted,  as  it  were — 
have  it  in  their  power  to  partially  correct 
many  of  the  evils  to  which  they  are  subject. 
How  few  of  them,  however,  trouble  themselves 
as  to  what  that  ugly  worm  will  be  and  what  it 
may  do,  and  many  other  important  facts  re- 
lating to  the  nature,  origin  or  effect  of  the 
insects  coming  under  their  notice  every  day. 
On  the  contrary,  they  are  apt  to  ridicule  the 
entomologist  as  a  ••  crazy  bug  hunter." 

Professor  J.  A.  Lintner,  State  Entomologist 
of  New  York,  very  caustically  refers  to  this  dis- 
position of  farmers  to  ridicule  researches  of 
the  *  bug  hunter  "  as  he  calls  him,  without 
stopping  to  consider  the  vast  importance  to 
himself  of  the  researches  of  such  scientist.  I 
would  particularly  enjoin  upon  the  Granger 
organizations  the  importance  of  disseminating 
knowledge  appertaining  to  entomological 
study,   and  thus  diffusing   among   the  indi- 
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vidual  members  a  rational  desire  to  bring  to 
their  notice  facts  which  he  may  have  observed, 
seemingly  of  no  importance  because  of  snch 
common  observation  by  him,  but  which  col- 
lectively would  lead  to  further  investigation 
in  the  field  while  at  work,  and  result  in  the 
extermination  of  enemies  he  knew  not  of. 
The  farmer  whilst  plowing  discovers  larvee,  a 
caterpillar,  or  a  moth,  but  passes  it  by  as  un- 
worthy of  notice,  fit  only  for  **  The  bug  hunter.  '* 
What  is  it  to  him,  as  to  its  origin  and  destina- 
tion? But  let  his  crops  become  infested  with 
insects,  and  Paris  Green,  London  Purple  and 
other  deadly  poisons  are  purchased,  entailing 
extra  expense  or  increased  labor.  This,  year 
after  year,  soon  wearies  the  hard  worked  tiller 
of  the  soil,  and  he  longs  to  lay  aside  the  plow 
and  seek  other  occupation,  when  in  fact,  if 
intelligently  pursued,  no  avocation  offers 
greater  chances  for  enjoying  an  independent 
livelihood.  In  conclusion,  it  is  nnnecessaxy  to 
say  that  the  seed  spoken  of  was  returned  to 
whence  it  came. 


stmctive  to  the  Club.  After  some  questions 
and  discnssion  on  the  lecture,  the  Club  spent 
the  rest  of  the  evening  in  examining  the  vari- 
ous objects  of  wonder,  and  interest  The  Club 
then  adjourned  to  meet  at  the  residence  of  Br. 
F.  L.  James,  May  20th,  1881. 

D.  H.  WoBTHDfOTOK,  Bfic  Sec 


New  JerHOT  State  Microscopicul  Society.— 

This  Society  held  its  annual  meeting  May  16, 
in  the  Geological  Hall  of  Eutgers'  College.  The 
Recording  Secretary  laid  on  the  table  printed 
copies  of  the  new  constitution  and  by-laws. 
The  Society  being  just  ten  years  old,  the  Sec- 
retary read  a  report,  which  was  really  a  history 
of  the  Society.  A  number  of  members  were 
ordered  dropped  for  non-payment  of  dues.  The 
following  oftioers  wore  re-elected:  President, 
Prof.  F.  C.  Van  Dyke:  Secretary  and  Treasurer, 
Rev.  S.  Lockwood,  Freehold,  N.  J.  It  being 
the  closing  meeting  of  the  year,  a  large  amoimt 
of  routine  business  was  got  through,  but  littla 
time  being  left  for  exhibition  of  slides.  The 
Secretary  showed  a  mount  of  the  pollen  of 
the  plant  he  had  discovered  as  new  to  the  Flora 
of  llew  Jersey,  Mtiiensia  Viryinifxi.  He  said, 
that  excepting  a  few  forms  the  two  prevailing 
typical  forms  of  the  pollen  grains  of  flowers 
might  be  called  the  elongate,  oi*  ellipoidal, 
like  a  grain  of  wheat,  and  the  round  or  spher- 
oidal. As  illustrating  the  first,  he  showed  the 
pollen  of  Liiuirio  cutnhalario.  The  pollen  of 
MertensiUf  was  double-headed,  or  dumb-bell 
shaped.  Both  pollens  shown  were  very  minute 
in  size.  S.  Lockwood,  Secretary. 


Fairfield    (Iowa)    MlcroHcoplcal   Club.— 

The  Fairfield  Microscopical  Club  held  its 
regular  monthly  meeting  at  the  residence  of 
Prof.  McCalla,  on  the  evening  of  April  22nd, 
1881,  and  was  well  attended  by  the  members 
and  a  number  of  visitors.  Prof.  Lighton  was 
appointed  to  prepare  a  paper  on  Microscope 
Objectives  for  the  next  meeting.  Prof.  McCalla 
read  an  interesting  paper  on  *'The  Laws  of 
Light  and  their  Relation  to  Microscopy." 

The  topic  was  handled  in  a  clear  and  com- 
prehensive manner,  and  finely  illustrated  by 
figures  and  drawings.  The  arrangement  of 
lenses  in  the  construction  of  the  microscope, 
was  fuUy  explained,   which  was  especially  in- 


Good  unclean ud  diatomaoeous  material.  oon« 
taininf;  Arachnoidiscus,  Heliopelta.  TrioeraUum. 
iHthinia.  Plourosi^ma.  Surirella  Oemma.  and 
Terpsinoe  Musiea.  wanted  in  exchange  (or  well- 
mounted  slides  of  arraosed  diatoms,  etc,  or 
cash.    DanL  G.  Fort.  Oswe^ro.  N.  Y. 

Well  mounted  histological  and  patholofficai 
slides  in  exchange  for  other  flrat-class  sudeK 
Lewis  H.  £aHtman.  M.D.,  349  Lexington  street, 
Baltimore.  Md. 

Wanted,  about  2  ounces  of  fossil  deposit  from 
Bemis  Lake,  or  any  other  containing  the  largest 
form  of  N.  rhoml>oides.  Liberal  exchange  from 
list  will  be  given  by  K  Wheeler.  48  Tolliiigtoa 
Boad.  London.  England. 

A  Baker  stand,  also  a  new  imported  $12  Zither, 
to  ex<.'hange  for  first-class  objectives.  Box  107, 
AKtoria,  L.  I. 

The  Lathe  and  Its  Uses.  etc..  for  a  Nobext  plate 
or  a  Micrographic  Dictionary.  £.  PinekneF. 
Dixon.  111. 

Wanted,  a  foreign  microtome  in  ezchauA^  for  a 
C  clarionet,  in  good  order  and  worth  $38.  T.  S.  C 
Asylum.  Toronto,  Canada. 

Wanted,  dlatomaceous  deposits  (aboutabuBbel 
of  each  kindj  by  express),  for  good  slides,  mate- 
rial, or  cash.    Geo.  B.  SiX)tt.  Box  4,196.  New  YorlE. 

Wanted,  a  second-hand  microscope  with  Dowen 
rf>f  60  to  350  diametorH.  price  $10  to  $36;  will  fn^ 
l)<)oksand  chemicals;  for  list  address  A. Meyer, 
(-ogan  House  P.  O.,  Penn..  describing  micro- 
scope and  accessories. 

First-class  slides,  palates  of  marine  moluMft. 
and  other  marine  objects,  for  first-class  rock  ac- 
tions or  crystals,  cabinet  or  microscopic  speci- 
mens: lists  exchanged.  Bev.  J.  D.  King.  Edgar- 
ton,  Mass. 

Will  exchange  mineral  specimens  of  Idaho  for 
Huch  books,  minerals,  curiosities,  etc..  etc..  as  I 
desire ;  Household  Microscope  wanted ;  state  wba^ 
you  have  to  exchange,  giving  particulars.  J.  P. 
('lough.  Junction.  Lemhi  Co..  Idaho. 

Selected  and  well-mounted  diatoms,  in  ex. 
change  for  other  goods,  slides,  or  material,  etc- 
W.  H:  Tlvy,  6th  and  Olive  Sts..  St  Louis  Mo. 

Diatoms  in  situ,  and  free  algie.  and  other  ma* 
terial.  animal,  vegetable,  and  mineral,  to  ex- 
change, by  list,  for  material  or  mounted  oluefts: 
none  out  ilrst-class  objects  offered  or  desired.  M. 
A.  Booth,  Longmeadow.  Mass. 

Wanted,  copy  of  Micrographic  Dictionary.  S«'- 
ond  Edition,  in  exchange  for  Leldy's  Bhisopod?. 
etc.    A.,  care  Editor  this  journal. 

Beautiful  Beryls.  Garnets,  Tourmalines.  Rose 
Quartz.  Muscovite.  Granit(»s  in  variety,  etc  to 
oxcliange  for  coins,  shells,  fossils,  mineral*. 
book.s.  magazines— anything.  Describe  pflifr> 
full  V.  C.  Le  B.  Wheeler,  Wllmot.  Merrimack  Co.. 
N.H. 

Over  100  new  flrst-class  transparencies  for  the 
lantern,  to  exchange  for  microscope  aooessones: 
a  flrst-class  1-12. 1-4,  and  1  inch  objective  wanted 
Box  107.  Astoria.  L.  I. 

A  German  microscope,  with  3  objectives  »n<i  * 
eye-pieces,  condensing  lens,  etc.  resolving  P.  an- 
gulatum,  will  be  exchanged  for  a  flrst-dius  spec- 
troscope, Clarence  L.  Speyers,  M  W,  iTth  St.,  fti' 
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A  Hew  Mechanical  Finger,  Adapted  to 
■icroscopes  having  the  Fine  Adjust- 
ment upon  the  Nose-piece. 


BY  C.    HENBY  KAIN. 


Iv^  N  the  Amebigan  Joxtb- 

MAIi     OF     MiCBOSOOPY 

for  May,  1879,  Prof.  I 
H.  L.  Smith  de- 
soribtti  a  mechanical 
finger  of  simple  con- 
Btmction,  and  gives 
such  plain  directions ' 

for  its  use  that  even 

I 

a  beginner  canj 
scarcely  fail  to  un- 
derstand its  applica- 
tion. In  the  arrange- 
ment described  by  Frot  Smith,  the  most 
inconvenient  part  was  the  loosening  and 
tightening  of  the  objective  for  the  purpose 
of  focussing.  It  seemed  to  me  that  this 
could  be  avoided,  and  if  a  finger  were  in- 
vented that  could  be  operated  entirely  by 
the  adjustments  of  the  microscope  itself,  it 
would  be  much  more  convenient  and  also 
much  steadier  than  any  other  arrangement 
—steadiness  being  one  of  the  first  requi- 
sites of  a  good  finger.  At  my  suggestion, 
Hessrs.  Jamee  W.  Queen  k  Co.  constructed 
for  me  a  finger,  an  engraving  of  which  is 


given  below.  For  steadiness,  and  ease  of 
adjustment  and  manipulation,  I  think  it 
leaves  little  to  be  desired.  It  is  also  quite 
inexpensive.  My  instrument  S&  a  Crouch's 
Students*  Binocular,  but  the  finger  is  just 
as  well  adapted  to  all  microscopes  that 
have  the  fine  adjustment  upon  the  nose- 
piece. 

A  glance  at  the  engraving  on  the  next 
page  will,  I  think,  render  the  working  of  it 
intelligible  to  all  who  read  Prof.  Smith's 
admirable  article.  It  consists  essentially 
of  a  slotted  bar  which  may  be  firmly 
clamped  to  the  upper  (immovable)  bar  of 
the  fine  adjustment  by  means  of  a  milled- 
headed  screw.  Through  the  end  of  this  is 
fastened  a  round  rod,  at  such  a  distance 
from  the  objective  that,  when  lowered,  the 
end  will  not  strike  the  stage.  Over  thia 
rod  slips  a  split  tube,  to  which  is  soldered, 
at  an  angle,  a  smaller  tube.  Through  the 
small  tube  passes  a  rod  carxying  a  glass 
hair  at  its  extremity.  This  rod  is  easily 
rotated  by  means  of  a  milled  head.  The 
capillaiy  glass  thread  is  attached  to  the  ex- 
ti-emity  by  ineans  of  beeswax.  The  ar- 
rangement of  split  tubes  was  suggested  by 
Mr.  Edward  Pennock,  to  take  the  place  of 
a  binding  screw  which  I  had  intended;  it  is 
a  very  neat  aud  convenient  afbir,  and  much 
less  clumsy  than  the  arrangement  I  origin- 
ally proposed.  It  will  be  noticed  that  the 
finger  has  no  revolving  collar,  as  it  is  quite 
unnecessary,  especially  when  the  micro- 
scope is  provided  with  a  revolving  stage. 
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By  dispensing  with  the  revolving  oolkr 
and  making  all  movements  depend  entirely 
npon  the  adjustments  of  the  microscope, 
greater  stability  and  accuracy  in  working 
are  secured. 

To  use  the  finger,  the  point  of  the  glass 
thread  is  first  bronght  into  the  focus  of  the 
objective,  or  nearly  so,  by  sliding  the  tube 
on  the  vertical  rod  and  pushing  or  pulling 
the  rod  carrying  the  glass  thread  until  the 
desired  position  is  attained.  It  is  not  dif- 
ficult to  do  this,  and,  having  once  been 
done  by  hand,  it  does  not  have  to  be  re- 
peated, as  all  further  movements  are  made 
by  the  adjustments  of  the  microscope. 
Supposing    now  the  point  of   the   glass 


A  mw  MSORAWICAXi  FIMUKR* 

thread  to  be  in  focns;  by  means  of  the  fine 
adjustment  throw  the  focus  ahead  of  the 
point,  then,  by  means  of  the  coarse  adjust- 
ment, rack  down  and  search  for  the  object 
you  wish  to  pick  up.  Having  found  the 
object  desired,  again  bring  the  point  of  the 
thread  into  focus  by  means  of  the  fine  ad- 
justment; then  rack  down  with  the  coarse 
adjustment  and  pick  it  up.  Now  rack  back 
with  the  coarse  adjustment,  remove  the 
slip  on  which  the  material  is  spread,  and 
place  your  prepared  slip  or  cover  upon  the 
stage.  Again,  by  means  of  the  fine  adjust- 
ment, throw  the  focus  ahead  of  the  object, 
rack  down  with  the  coarse  adjustment  and 
search  for  the  spot  where  you  wish  to  de- 


posit the  object,  and,  having  found  i«, 
again  focus  the  object,  then  rack  down 
with  the  coarse  adjustment,  and,  when  the 
object  touches  the  slide  and  has  been 
placed  in  proper  position,  fix  it  by  meua 
of  a  very  gentle  breath.  I  prefer  this  mode 
of  fixing  instead  of  the  arrangement  of 
tubes  proposed  by  Prof.  Smith. 

I  coat  the  surface  of  the  cover  or  sUde 
upon  which  the  diatoms  are  to  be  fixed 
with  an  exceedingly  thin  iilm  of  gelatine 
prepared  thus: — ^Dissolve  2  drachms  of 
Cox*8  gelatine  in  10  drachms  of  acetic  add 
by  the  aid  of  a  gentle  heat.  When  the 
gelatine  is  thoroughly  dissolved,  add  1 
drachm  of  alcohol  and  1  os.  of  distilled 
water;  stir  weU  until  thoroughly  mixed, 
let  stand  some  hours  and  filter  throngh 
the  finest  filtering  paper.  Keep  in  a 
glass-stoppered  bottle.  To  coat  the  corer 
or  slip  I  dip  a  small  needle  in  the  soln- 
tion  and  wipe  it  once  fiatwise  across  the 
glass. 

There  are  many  little  wrinkles  which 
the  worker  will  acquire  from  time  to 
time.  One  of  the  most  important  of 
these  is  the  art  of  using  the  finger  as  a 
lever  for  moving  diatoms  or  other  objeda 
into  position  when  very  slight  more- 
ments  are  necessary.  To  do  this,  more 
the  slide  by  hand  until  the  point  of  the 
finger  is  just  behind  the  object  to  be 
moved;  then,  by  racking  down  with  the 
coarse  adjustment,  the  glass  point 
pushes  the  object  ahead  of  it  By  a  sncoes- 
sion  of  pushes  the  object  may  be  moved 
into  any  desired  pomtion.  The  coarse  ad- 
justment may  be  used  in  a  similar  manner 
for  turning  diatoms  on  edge  or  upside 
down  by  pushing  them  against  some  fixed 
object  and  forcing  the  glass  point  under 
them.  By  using  a  point  rather  firmer  than 
usual,  the  valves  of  a  diatom  may  be  sepa* 
rated.  To  do  tfils  I  usually  fasten  the  d^ 
atom  on  a  slide  which  has  been  coated  with 
gelatine,  and,  when  it  ia  firmly  fixed,  the 
upper  valve  may  be  punched  ofT  withont 
much  difficulty.  I  have  been  able,  in  this 
manner,  to  verify  the  obaervations  of  Hon. 
J.  D.  Cox,  recorded  in  the  samiS  number  of 
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the  journal  referred  to  at  the  beginniDg  of 
this  article,  in  reference  to  SurireUa  craU- 
cula,  being  a  plate  of  Navicula  cwpidakL 

Another  wrinkle,  and  quite  a  yaluable 
one  too,  18  what  might  be  called  a  scientific 
nse  of  the  imagination.  Many  cannot  work 
a  mechanical  finger  well  withont  an  erect- 
ing eje-piece,  on  account  of  all  moyements 
appearing  to  be  reversed.  This  difficulty 
will  disappear  if  the  worker  will  jnst  ima- 
gine, as  he  holds  the  stage  and  moves  it, 
that  he  is  holding  the.^ra^«r  and  moving  U. 
All  motions  will  then  appear  to  be  perfectly 
natnraL  I  might  state  here  that  a  mechani- 
cal stage  is  not  the  best  for  this  kind  of 
work. 

There  is  a  popular  misconception  in  re- 
gard to  the  mechanical  finger  which  it  may 
not  be  amiss  to  mention.  Many  regard  it 
as  a  kind  of  scientific  plaything — an  instru- 
ment used  merely  for  arranging  diatoms  so 
as  to  form  pretty  slides.  I  have  no  doubt 
but  that  it  will  come,  eventually,  to  be  re- 
garded as  one  of  the  mioroscopist's  most 
valuable  accessories,  and  one  which  every 
worker  will  require.  It  may  be  used  not 
only  in  handling  and  studying  diatoms,  but 
also  other  objects  which  i^  too  small  to  be 
bandied  in  the  ordinary  way.  In  studying 
the  infusoria,  for  instance,  a  drop  of  water 
containing  them  may  be  placed  in  a  con- 
cave slide,  then,  when  the  water  has  been 
almost  evaporated,  or  has  been  removed  by 
means  of  bibulous  paper,  the  infusoria  may 
be  picked  out  with  the  mechanical  finger 
and  studied  or  deposited  on  a  slip  for 
mounting.  A  firm  thread  of  dark-colored 
glass  is  best  for  this. 

In  studying  diatoms  a  mechanical  finger 
is  almost  indispensable,  for  it  may  safely 
be  said  that  one  is  not  thoroughly  ac- 
quainted with  a  diatom  until  he  has  turned 
it  over  and  viewed  it  in  all  its  aspects.  In 
mounting  diatoms  for  study  it  is  well  to 
mount  a  number  of  the  same  kind  in  vari- 
ous positions  so  as  to  display  the  various 
spines,  undulations,  or  other  peculiarities. 
How  often  it  happens,  too,  that  in  a  mixed 
gathering  of  diatoms — and  it  is  not  easy  to 
obtain   pure   gatharinga^we  find  a  rare 


f rustule  which  we  would  like  to  preserve. 
By  means  of  a  mechanical  finger  the  frus- 
tule  may  at  once  be  selected  and  mounted. 
I  am  in  the  habit  of  keeping,  in  a  tight  box, 
a  number  of  covers  ready  prepared,  and 
when  I  come  across  a  strange  diatom  I  at 
once  select  it  and  mount  it.  The  covers 
are  prepared  as  follows:  Take  an  ordinary 
glass  slip  and  place  a  small  ink  spot  upon 
it  at  or  near  the  centre.  When  dry,  place 
a  tiny  drop  of  balsam,  not  larger  than  the 
head  of  a  pin,  upon  it  and  heat  so  that  it 
will  harden  somewhat  on  cooling.  Then 
drop  a  clean  cover  upon  the  balsam  and 
move  it  until  the  ink  spot  is  directiy  under 
the  centre.  When  cool,  coat  the  clean  sur- 
face of  the  cover  with  the  gelatine  solution 
and  put  the  slip  away  for  use.  I  usually 
mount  a  dozen  or  more  diatoms  in  a  row 
on  one  cover,  keeping  a  memorandum  of 
the  locality  where  each  was  found.  When 
ready  to  mount,  a  slight  heat — and  it 
should  be  only  slight  for  fear  of  charring 
the  gelatine— detaches  the  cover,  and  it 
may  then  be  mounted  in  balsam  in  the  or- 
dinary way. 

When  one  wishes  to  arrange  diatoms  so 
as  to  form  symmetrical  figures,  an  eye-piece 
micrometer  will  be  found  very  useful,  not 
only  in  selecting  diatoms  of  uniform  size, 
but  also  in  determining  their  position.  A 
circle  ruled  in  squares  and  used  in  the 
same  way  as  the  eye-piece  micrometer  will 
be  found  still  more  desirable. 

It  is  a  good  idea  to  keep  a  number  of 
glass  points,  of  different  degrees  of  fineness, 
ready  prepared;  that  is,  attached  to  little 
rolls  of  beeswax,  so  that  if  a  point  is  un- 
suited  for  a  particular  work  another  can  be 
substituted  in  a  moment 

ToIIes'  Thin  Mechanical  Stage. 

THIS  mechanical  stage,  as  shown  in  the 
following  figures,  presents  several 
points  of  novelty.  The  rectangular  mo- 
tions are  controlled  on  the  mafaioe  of  the 
stage  entirely  within  the  circumference. 
The  milled  head  on  the  right  is  attached  by 
a  pinion  to  the  circular  base-plate  (milled 
on  the  edge),  and  carries  a  toothed  wheel 
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that  moves  both  plates  in  the  verticed  bj  a 
aide-rack  shown  in  the  slot  opeuing;  whilflt 
the  other  one  acta  on  a  rack,  ander  the  bar 
in  the  hollow  horizontal  track  that  forma 
part  ot  the  upper  plate,  and  causes  this 
plate  only  to  travetse.  The  two  moving 
platee  aie  of  German  silvei',  eaeb  aboat  one- 


fiftietl)  of  an  inch  ihthickness;  the  lower 
is  held  on  the  circular  stage  bj  th^ee  short 
pine  with  spring  washes  that  travel  in  cor- 
responding slots  cut  through  the  stage  and 
fotmiug  a  triangular  aupport;  th^  upper 
ooe'liea  nearly  flat  on  the  lower  one,  touch- 
ingmecelj  round  the  outer  edge.  The  to- 
tal thickness  of  this  mechanical  stage  may 


be  better  appreciated  by  a  gl&noe  • 
(aduai  sue),  in  whioh  the  ring,  gr 
on  the  edge,  is  the  main  stage  t 
tached  at  right  angles  to  the  veotic 
(shown  in  part)  having  -within  it 
one  that  can-iea-  either  of  the  tno 
stages  figured,  and  which  can  be 
centered  to  rotate  on  the  optio  axii 
three  steel  screw  studs  (two  of  wl 
seen  on  the  eilge).  From  the  upper 
of  the  moving  platee,  where  the  ( 
placed,  the  perpendicular  thick 
sUghtly  less  than  half  an  inch — p 
the  thinnest  mechanical  stage  ever 
a  first-class  stand.  As  no  portjoni 
stage  project  beyond  the  circular 
any  position  of  motion,  the  oomple 
tion  «aa  be  made.  The  absence  of 
ing  pinions  or  milled  heads  is  of  a 
vantage  in  connection -with  tha  fal 
swing  of  the  snbstage. 

When  the  microscoiie  is  plaoe4  '] 
tal,  the  object  on  the  stage  is  in  a. 
dicular  axis,  pascring  through  ths  «i 
the  rotating  foot;  if  then  a  lamp  i 
adjusted  in  a  line  with  the  optic  a 
rotation  of  the  microscope  on  the  f 
provide  a  practic^ly  perfect  range 
lique  illumination  on  either  side 
hemispherical  lens,  as  applied  to  thi 
by  Mr.  ToUes  fo>  immenion  ill  ami 
adds  greatly  to  the  facility  of  obtaii 
fecta  ot  obliqaity;  indeed,  ha  app 
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supporting  ring  neceaaary  for  centering- 
screws  (to  control  the  centering  ring  not 
shown  in  the  figure).  It  is  safe  to  say  that 
that  thickness  can  be  the  thickness  of  the 
thinnest  centering  hand-movement  8ti«e. 

We  have  thus  the  minimum  qf  thickness 
and  the  maximum  of  ^reiigth. 

The  plate,  b,  is  graduated  in  degrees  at 
its  margin  throughout,  a  gain  both  in  extent 
of  the  graduation  and  in  conyenience. 

Finally,  there  is  the  same  facility  of  at- 
tachment and  displacement  of  the  "  hemi- 
spherical," or  central  traverse  lens,  as  ob- 
tains in  the  simplest  non-mechanical  stage. 
It  attaches  directly,  in  its  cell,  at  the  well- 
hole  of  the  stage,  -which  is  the  central  part 
of  B,  the  revolving  plate. 


-•-•- 


The  Microscope  in  Geology.* 

AT  the  time  of  the  organization  of  this 
Association,  the  subject  of  this  paper, 
*'  The  Geology  of  Bodie."  might  have  l^n 
considered  iU-suited  to  and  out  of  place  be- 
fore a  Microscopical  Society.  But  at  that 
time  the  microscope  in  G^logy  maybe  said 
to  have  been  c[uite  in  its  infancy,  and  even  at 
the  present  time  we  are  looking  forward  to 
great  Tevelations  by  its  more  extended  ap- 
plication. 

The  portion  of  that  branch  of  Geology 
which  the  late  Mr.  Jukes  defined  as 
"  Geognosy,"  which  is  of  real  importance 
for  industiHal  purposes,  is  that  which  in- 
cludes the  mineral  composition  and  stmc- 
tui'e  of  rocks,  such  as  can  be  determined  in 
the  laboratory  by  the  aid  of  hand  speci- 
mens, and  is  termed  "Lithology"  (stone 
lore).  The  use  of  the  microecoi^e  in  the 
hands  of  some  of  our  most  eminent  geolo- 
gists, and  the  results  obtained  by  them 
from  it,  have  proved  this  instrument  of  re- 
search to  be  of  tlie  greatest  value,  or  I  may 
say,  to  be  absolutely  indispensable  in  that 
branch  of  geological  investigations  just 
mentioned. 

For  tlie  past  eight  years  I  have  devoted  a 
large  portion  of  my  time  to  the  study  of 
the  walls  or  enclosing  rocks  of  metallifer- 
ous veins,  and  have  made  minute  and  care- 
ful investigations  of  them,  but  without  the 
microscope,  my  labors  would  have  been  of 
a  most  unsatisfactory  character,  as  rocks  of 
sedimentary  or  stratified  deposits  have  the 

♦Paper  read  by  Melville  Atwood.  Esq.,  before 
the  San  Francisco  Microscopical  Society.  June 
13th.  1881,  on  the  GeojQ^yi  gX  Bodie,  iUuatratiu« 
the  two  ages  of  gold. 


same  chemical  oompoaitian  as  those  of  aa 
intrusive  nature,  and  can  only  be  distin- 
guished by  the  aid  of  the  microscope. 
Eruptive  rocks,  for  instance,  whatever  be 
their  age,  under  microsoopical  ezainination 
exhibit  cei*tain  definite  oharaters  distin- 
guishing them  at  once  from  all  others.  No 
one  on  this  coast  is  better  able  to  bear  tes- 
timony to  the  correctness  of  this  statement 
than  our  State  Mineralogist,  Mr.  Hanks.  1 
think  I  ma^  venture  to  remark  that  no 
mining  engineer's  or  expert's  report  on 
mines  can  be  fairly  relied  upon  unless  he  is 
able  to  distinguish  the  true  character  of  tlie 
enclosing  wall-ro<^s,  and  this  he  cannot  do 
unless  he  understands  the  uae  of  the  niicro- 
scope. 

The  exact  methods  of  investigatioD  de- 
manded at  the  pi-esent  day  will  only  regard 
such  terms  as  *'  favorable  formation,"  etc, 
as  expressions  of  comparative  if^orance, 
and  the  reputation  of  those  using  tbem 
must  sufft  r  greatly.  A  knowledge  of  the 
proper  place  for  sinking  shafts,  driving 
drifts  or  cross-cuts,  is  quite  as  necessary  as 
to  know  how  to  use  the  pick,  gad.  drill  and 
shovel,  and  I  may  say  tnat  the  money  tbat 
has  been  thrown  away  on  the  Comstock 
alone  for  want  of  such  a  knowledge,  would 
have  built  up  manufactories  in  California 
that  would  have  made  it  the  envy  of  the 
whole  world.  Now,  with  I'espect  to  gold— 
auriferous  lodes  or  veins  are  not  character- 
istic of  any  sedimentary  stratum  or  forma- 
tion, but  are  always  met  with  in  conjunc- 
tion with  the  outburst  of  eruptive  rocks, 
both  plutonic  and  volcanic  (I  use  the  old 
classification  of  eruptive  rocks,  *' plutonic," 
old;  ''volcanic,"  new;  though  I  am  weD 
aware  that  evidence  can  be  adduced  to 
show  that  they  graduate  into  one  another, 
and  consequeutly  that  it  is  more  hypothe- 
tical than  real),  as  representing,  in  my  be- 
lief, a  very  marked  and  real  distinction  in 
the  ages  of  the  gold  contained  in  the  rocks; 
and  I  hope  to  show  that  the  condition  of 
the  gold  demonstrates  clearly  the  cbaracter 
of  the  enclosing  rock  of  the  lodes  or  veins 
from  which  it  was  obtained.  The  gold  of 
the  first  age,  or  tliat  found  in  connection 
with  plutonic  rocks,  being  only  sligbtlr  al- 
loyed with  silver,  whilst  that  met  with  in 
the  second  age  has,  in  some  instances,  been 
found  to  contain  nearly  fifty  per  cent  of 
silver.  So  that  the  condition  of  the  gold  in 
nearly  every  case  I  have  examined  has  cor- 
rectly indicated  the  character  of  the  enclos- 
ing rocks  of  the  lodes;  and  on  the  other 
hand,  the  study  of  the  euclosinff  rocks  has 
told  me  the  condition  of  the  g(3d  I  sbonid 
be  likely  to  meet  with  in  them.  Specimens 
of  gold  accompanying  this  paperi  vhich 
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came  from  Gkrass  Valley  and  Bodie,  are 
roUed  out  into  tliin  atrips,  to  show  and  il- 
loBtrate  the  marked  dinerenoe  in  the  ap- 
pearance of  the  two  kinds. 

I  have  carefully  studied  this  matter,  and 
a  collection  of  gold  and  wall  rocks  from 
nearly  every  part  of  the  world,  confirms  the 
correctness  of  these  conclusions,  which  I 
believe  to  be  of  universal  application. 

The  gold  in  metalliferous  belts  like  that 
of  the  Comstock,  which  follows  the  contour 
of  the  east  side  of  Mount  Davidson,  or  in 
the  metalliferous  channel  of  Bodie,  which 
runs  along  the  oentre  of  the  ridge  from  Bo- 
die Bluff,  each  contains  a  uniform  propor- 
tion of  silver,  alloyed  with  gold,  from  the 
outcrop  of  the  veins  at  the  surf^  to  the 
deepest  workings.  So  in  the  milling,  say 
of  the  Bodie  ore,  the  proportion  of  silver 
in  100  grains  of  the  native  alloy  would  be 
37  grains,  any  above  that  obtained  in  mill- 
ing would  be  from  the  mineralized  silver 
mixed  with  the  vein  matter. 

The  native  alloy  of  the  Comstock  belt  in 
eveiy  100  grains  contains  about  43  grains  of 
silver.  Many  who  have  not  made  careful 
examination  of  the  rocks  in  the  proximity 
of  those  auriferous  quartz  veins,  which  are 
enclosed  or  occupy  tUe  planes  of  "  cleav- 
age "  in  slatv  rocks,  the  mother  lode  for  in- 
stance, whicu  appears  to  be  on  the  line,  and 
caused  by  the  outburst  of  eruptive  rocks, 
might  think  that  those  veins  had  no  con- 
nection with  plutouic  rocks,  and  that  the 
greenstone  (really  diorite),  generally  met 
with  on  the  hanging  walls  of  that  lode,  was 
a  sedimentary  rock.  Such  mistakes  are  of 
frequent  occurrence. 

Specimen  marked  "A,'' also  section  cut 
from  it,  is  from  the  hanging- wall  of  the 
Eureka  mine.  Grass  Valley.  The  serpen- 
tineons  character  of  a  portion  of  this  speci- 
men is  exceedingly  interesting.  I  am  of 
opiuion  that  the  serpentine  to  the  north  of 
the  £ureka  and  Idaho  lodes,  was  originallv 
an  intrusive  igneous  rock.  Specimen  <*B 
and  section  is  from  the  Sierra  Buttes  mine; 
specimen  **C"  and  section  from  the  Oneida 
mine,  Amador;  and  specimen  "  D "  and 
section  from  the  Pine  Tree,  Mariposa. 
These  are  all  associated  with  the  gold  of 
the  first  age. 

The  metalliferous  or  ore  channel  of  Bo- 
die, extends  the  whole  length  and  breadth 
of  the  ridge,  i.e.,  from  what  is  known  as 
Bodie  Bluff  to  Queen  Bee  Hill,  having  a 
length  of  10,800  feet  and  a  bi-eadth  of  3.600. 
(See  general  view  of  Bodie,  Mr.  Anderson's 
map  of  that  place.)  The  prevailing  rock  is 
a  trachytic  diorite,  in  almost  every  stage  of 
alteration;  the  same  character  of  rock  that 
forms  the  hanging- wall  or  eastern  boundary 


of  the  Gomatock  Lode,  and  which  appears 
at  the  Comstock  to  occur  in  two  forma-^ 
sheets  and  dykes.  On  the  top  of  the  Bodie 
Bluff  the  rock  is  what  was  called  in  the  old 
terminology,  '*  Trachyte  Amphibole  Ande- 
site."  From  the  top  of  Bodie  Bluff  to  the 
lowest  workings  of  the  Standard  mine,  al- 
together a  depth  of  1,264  feet^  the  rocks, 
though  apparently  of  very  different  varie- 
ties, are  all  really  merely  local  differentia- 
tions of  the  same  rock,  which  can  be  seen 
and  examined  from  the  Bluff  to  the  Osoeola 
shallow  level;  from  that  down  to  the  Syndi- 
cate Tunnel  in  the  Tioga  mine,  in  its  work- 
ings below  the  Syndicate  Tunnel,  and  in 
the  Standard  mine  down  to  the  1,000-foot 
level,  making  a  section  of  1,264  feet. 

If  you  will  examine  the  longitudinal  sec- 
tion which  I  have  placed  under  the  general 
view  of  Bodie,  the  numbers  marked  on  it 
indicate  the  different  parte  from  which  the 
specimens  which  I  now  submit  for  your  ex- 
amination were  taken.  These  rocks  belong 
to  the  latter  part  of  the  Tertiary  and  the  be- 
ginning of  the  post  Tertiary  periods. 

Silver  Hill  is  in  places  capped  by  a  vol- 
canic conglomerate;  near  the  entrance  of 
the  Aurora  tunnel  and  also  south  of  the 
Queen  Bee  Hill  are  some  basaltic  rocka, 
sections  cut  from  which  very  much  resem- 
ble those  fi'om  American  Flat  on  the  Com- 
stock. What  is  called  the  "  white  cap  "  is 
a  pyritouB  greyish-white  trachytic,  very  sim- 
ilar to  that  which  is  mentioned  by  Mr. 
Dainbree  in  his  paper  on  **  The  Occurrunce 
of  Gold  in  Australia. "  Specimen  No.  1  and 
section,  Bodie  Bluff;  specimen  No.  2  and 
section,  Tioga  mine;  specimen  B  2  and  sec- 
tion, Belvidere  mine;  specimen  No.  8  and 
section^  Bulwer  Tunnel;  specimen  No.  4 and 
section.  Syndicate  Tunnel;  specimen  No.  5 
and  section,  end  of  east  cross-cut,  500-level, 
Standard  mine;  specimen  No.  6  and  section, 
430-levei,  Bodie  mine;  specimen  No.  7  and 
section,  800-level,  Tioffa  mine;  specimen 
No.  8  and  section,  500-ievel,  Dudley  mine; 
specimen  No.  9  and  section,  1,000-level, 
Standard  mine;  specimen  No.  10  and  sec- 
tion. White  Cap.  Silver  Hill;  specimen  No. 
11  and  section,  wall  rock.  Noonday  Lode; 
specimen  No.  12  and  section,  wul  rock. 
Noonday  Lode;  specimen  No.  13  and  sec- 
tion, basaltic  rock  east  of  Aurora  Tunnel; 
specimen  No.  14  and  section,  Comstock, 
Gold  Hill,  at  1,700  feet. 

There  is  a  jointed  stinicture  running  north 
and  south  through  all  the  Bodie  ore  chan- 
nel, in  which  the  planes  of  jointure  have  a 
north  and  south  direction  and  a  slight  dip 
either  to  the  east  or  west,  in  conformity  with 
the  configuration  of  the  hill.  These  planes 
of  jointure   are  either   filled  with  clayey 
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matter  or  veins,  the  former,  as  well  as  the 
latter,  though  in  a  less  de^pree,  being  metal- 
liferous, and  in  reality  this  is  what  may  be 
said  to  form  the  Bodie  ore  channel.  Thei*e 
are  two  marked  and  distinct  classes  of  veins 
met  with  in  the  Bodie  oi*e  channel;  first, 
large  veins  called  lodes  or  true  veins;  and 
the  second,  small  veins,  gash  or  crevice 
veins — the  fii*st  occupying  portions  of  fis- 
sures or  rents,  which  divide  and  dislocate 
the  jointed  structure,  causing  a  vertical 
displacement,  generally  on  that  side  of  the 
oonnby  rock  which  forms  the  hanging 
wall.  The  amount  of  displacement,  or 
''throw,"  as  it  is  called,  can  easily  be  seen 
and  measured  in  sedimentary  rocks,  which 
have  alternating  beds  of  limestone,  shales, 
sandstones,  etc. ;  but  in  eruptive  rocks,  like 
those  of  Bodie,  it  is  very  difficult  to  make 
any  calculation  respecting  it.  The  under- 
lie of  the  Bodie  true  veins  varies  from  40  to 
60  degrees,  these  veins  being  from  a  few  to 
30  feet  in  width.  The  non-metallic  or  gan- 
gue  portion  of  the  lode  consists  principally 
of  quartz  and  carbonate  of  lime.  The 
metallic  portions  are  electrum  and  native 
silver,  mixed  mineralized  metals  in  the 
form  of  cerargyrite  and  polybasite,  etc.,  be- 
side which  a  small  quantity  of  magnetic 
iron  and  iron  pyrites,  and  what  the  miners 
term  "  wad  " — an  earthy  oxide  of  manganese 
— is  found.  A  large  portion  of  the  gold  or 
electrum  is  met  with  in  a  loose  and  free  state, 
8o  much  so  that  it  might  nearly  be  sluiced 
out  just  as  it  comes  from  the  mine.  The 
Noonday  and  Btandfurd  main  lodes  belong 
to  this  class,  though  the  Noonday  underlies 
to  the  east  and  the  Standard  to  the*west. 
At  Silver  Hill,  which  is  very  correctly 
named,  lodes  also  of  this  character  are  met 
with,  such  as  the  Oro,  etc.,  in  which  rich 
and  most  beautiful  specimens  of  pyrargy- 
rite  are  found;  also  some  rare  silver  ore, 
enriously  mixed  with  gold  or  electrum,  has 
1)een  taken  from  a  mine  called  the  Concor- 
dia, which  I  much  regret  not  having  had 
an  opportunity  of  examining. 

I  thick  the  prospects  of  rich  silver  mines 
at  the  south  end  of  the  Bodie  ore  channel 
are  very  good.  The  second-class  small 
veins,  gash  or  crevice  veins,  are  very  nume- 
rous at  the  north  end  of  the  Bodie  Ridge. 
They  merely  fill  portions  of  the  planes  in 
the  jointed  structure,  their  underlie  being 
the  same  as  the  dip  of  the  planes  of  joint- 
ure, which  they  sometimes  follow  down  till 
intersected  by  other  diagonal  joints  run- 
ning along  diagonals  into  other  dip  joints. 

This  class  of  veins  is  very  limited  in  ex- 
tent, and  generally  give  out  at  no  inconsid- 
erable deptli.  Many  of  these  veins  termin- 
ate ill  the  hanging-walls  of  the  larger  veins 


or  lodes.  With  respect  to  the  filling  of 
these  veins,  vast  periods  of  time  must  have 
elapsed  for  such  processes  to  have  taken 
place.  Rocks  met  with  at  or  near  the  snr* 
face  of  the  ground,  and  also  those  at  great 
depths,  appear  never  to  be  in  a  state  of 
rest;  they  are  always  changing,  or  undetgo- 
ing  some  alteration — in  a  measure  proving 
the  uni/ormttarian  doctrine,  which  main- 
tains that  all  changes  were  produced  by  the 
slow  and  continuous  action  of  causes  now 
in  operation. 

In  the  depression  of  the  ridge  near  the 
north  end  (see  general  view  of  Bodie),  the 
rocks  '*in  place*'  are  covered  to  a  depth 
varying  from  50  to  100  feet  by  debris,  con- 
sequently very  few  of  the  veins  in  that  pait 
of  the  ground  have  any  surface  but  crop, 
and  are  what  the  Calif omian  miners  term 
*'  blind  leads. "  At  some  future  time  I  hope 
to  be  able  to  give  you  a  detailed  descrip- 
tion of  the  rock  sections.  I  now  submit  to 
you  analyses  of  the  different  rocks. 

It  is  perhaps  unnecessary  for  me  to  add 
that  there  is  no  porphyry  or  felspathic  por- 
phyry on  the  Boidie  Ridge.  The  term 
"porphyry"  means,  without  addition  or 
qualification,  **  quartz  porphyry,"  a  pin- 
tonic  and  much  older  rock  than  any  met 
with  in  Bodie. 

I  never  remember  having  seen  any  lode 
which  was  worth  working  that  had  por- 
phyry for  its  walls. 

1  was  in  hope  of  getting  analysis  made 
of  some  of  our  California  rocks  at  the  la- 
boratory of  the  Mining  Bureau,  but  that 
useful  and  really  necessary  part  of  that  in- 
stitution was  starved  out  almost  at  its 
birth  by  the  withdrawal  of  the  necessaiy 
funds  to  cany  it  on;  so  that  in  future  anv 
important  rock  must  be  sent  to  England 
for  analysis.  The  mining  community  of 
this  State  know  either  too  much  or  too'  Ut- 
tle;  they  build  gorgeous  and  costly  marble 
palaces  for  instruction  in  stock  specnla- 
tions,  but  appear  to  be  sensitively  economi- 
cal in  supporting  any  institution  that 
would  afford  piuotical  instruction  to  the 
working  miner.  California,  I  believe,  is 
the  only  civilized  part  of  the  world  that  can 
boast  of  not  having  a  geological  map.  The 
need  of  such  a  map  and  of  a  coUection  of 
the  minerals  and  rocks  of  tiie  State  does 
not  appear  to  be  rightly  understood. 

In  1851 1  assisted  in  making  a  collection 
of  the  iron  ores  of  Great  Britain  for  the  In- 
dustrial Exhibition  of  that  year,  the  re- 
sults of  which  and  the  value  of  a  geolo^'oal 
map  are  told  in  a  few  words  by  Prof.  W. 
W.  Smyth,  in  his  introductory  lectnre  on 
the  opening  of  the  London  School  of 
Mines,  1862: 
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'*  Few  among  the  crowds  wlio  at  the  late  toiical  ability  ?   Two  motives  have  brought 

laduBtnal  Exhibition  swept  past  the  series  me  to  London.     The  first  was  to  grjn  in- 

of  iron  ores  brought  together  from  all  parts  structiou,  to  profit  by  your  learned  discus- 
of  Britain  by  Mr.  Blackwell  could  have,sions:  and  the  second  was  to  ascertain  the 
prophesied   that  the  collection  of  a  half  place  now  occupied  in  medicine  and  sur- 

dozen  of  those  sombre  stones  would  give  gery  by  the  germ  theory.    Certainly  I  shall 

rise  within  a  few  months  to  an  active  in-  return  to  Paris  well  satisfied.     During  the 

dnstry  which  bids  fair  to  develop  a  new  past  week  I  have  learned  much.     I  carry 

phase  in  the  gigantic  phenomenon  of  the  away  with  me  the  conviction  that  the  Eng- 

British  iron  ti-ade.     An  example  this  of  the  lish  people  are  a  great  people,  and  as  for 

mutual   d0pendence  and  assistance  of  the  the  influence  of  the  new  doctrine,  I  have 

three  sistai'  sciences,  where  geological  rea-  been  not  only  struck  by  the  progi*es8  it  has 

soning  had  to  point  out  the  tract  in  which  -      - 
&  given  formation  was  to  be  found;  mtuer- 
alogical  observation  to  discover  the  actual 
deposit,  and  chemical  analysis  to  determine 
the  value  of  the  ore." 

The  Cleveland  iron  ore  alluded  to  occurs 


made,  but  by  its  triumph.  I  should  be 
guilty  of  ingratitude  and  of  false  modesty  if 
I  did  not  accept  the  welcome  I  have  re- 
ceived among  you  and  in  English  society 
as  a  mai'k  of  homage  paid  to  my  labors 
during  the  past  five-and-twentv  yeara  upon 


in  1^8  of  fi'om  15  to  20  feet  thick  in  the  l  the  nature  of  ferments — their  life  and  their 
Middle  Leas.  So  that  after  the  discovery  <  nutrition,  their  preparation  in  a  pure  state 
of  the  ore  at  Cleveland,  those  interested  in  j  by  the  introduction  of  organisms  (e»S0- 
iron  making,  had  only  to  consult  the  geo-  menoemeni)  under  natural  and  artificial  con- 
'     '    '  *     '  '        .    ^    .    -     ..     litions— labors  which  have  established  the 


logical  map  to  know  where  to  look  for  it. 
One-(^uarter  of  the  iron  production  of  Great !  principles  and  the  methods  of  microbie 
Britain  is  from  that  source.  I  trust  I  may  (microbism),  if  the  expression  is  allowable, 
not  be  misunderstood  in  this  communica-  Your  cordial  welcome  has  I'evived  within 
tion,  which  is  really  a  very  humble  effort  \  me  the  lively  feeling  of  satisfaction  I  expe- 
to  attract  attention  to  improvements  in  rienced  when  your  great  surgeon.  Lister,  de- 
legitimate  mining.  Are  there  not  numerous  clared  that  my  publication  in  1857  on  milk 
sources  of  mineral  wealth  lying  unem- 1  fermentation  had  inspired  him  with  his 
ployed  because  we  do  not  understand  how  first  ideas  on  his  valuable  surgical  method, 
to  take  advantage  of  them?  I  feel  sure  that ,  You  have  reawakened  the  pleasure  I  felt 
eiihirgeil  opportunities  of  learning  brought  when  our  eminent  physician,  Dr.  Davaine, 
within  the  reach  of  the  working  miner  must  declared  that  his  labors  upon  charbon 
produce  their  fruits  in  due  season.  (splenic  fever  or  malignant  pustule)   had 

In  conclusion,  the  result  of  many  years '  been  suggested  by  my  studies  on  butyric 
of  experience  in  its  use,  confirms  me  in  the  fermentation  and  the  vibrion  which  is  char- 
l)elief  that  the  Microscope  in  Mining,  with  acteristic  of  it.  Gteutlemen,  I  am  happy 
which  the  miner  is  enabled  to  distinguish '  to  be  able  to  thank  you  by  bringing  to 
the  tme  character  of  the  country  rocks,  your  notice  a  new  advance  in  the  study  of 
will  soon  be  found  to  be  an  instrument  microbie  as  applied  to  the  prevention  of 
nearly  equal  in  importance  and  as  ueces-  transmissible  diseases — diseases  which  for 
sar}'  in  mining  as  the  compass  is  in  naviga- ;  the  most  part  are  fraught  with  temble  con- 
tion.  'Sequences,  both  for  man  and  domestic  ani- 

•  •  •  mals.     The  subject  of  my  communication 

The  Corm  Theorv.*  ^  vaccination  in  relation  to  chicken  cholera 

^ '  and  splenic  fever,  and  a  statement  of  the 

BY  PKOP.  PASTEUB.  method   by  which  we  have  arrived  at  these 

GENTLEMEN— I  had  no  intention  of  results— a  method  the  fraitfulness  of  which 
addressing  this  admirable  Congi-ess,  inspires  me  with  boundless  anticipations, 
which  brings  together  the  most  eminent  Before  discussing  the .  question  of  Sljlenio 
medical  men  in  tlie  world,  and  the  great  ^©^e*'  vaccine,  which  is  the  most  important, 
success  of  which  does  so  much  credit  to  its  permit  me  to  recall  the  results  of  my  inves- 
principal  organizer,  Mr.  MacCormac.  The  tigations  of  chicken  cholera.  It  is  through 
goodwill  of  your  esteemed  President  has  this  inquiry  that  new  and  highly  important 
decided  otherwise.  How  could  one,  in  pnnciples  have  been  introduced  into  sci- 
fttct,  resist  the  sympathetic  words  of  thati^nce  concerning  the  virus  or  contagious 
eminent  man  whose  goodness  of  heart  is  as-  Quality  of  transmissible  diseases.  More 
sociated  in  no  small  degree  with  great  ora-  ^^^^  ^^^^  ^^  ^liftt  I  am  about  to  say  I  shall 
employ  the  expression  virus-culture,  as  for- 

tJI^**  *^^"'?®%?®Jr®r*>?  '^t  *^®  P?^^!"*v  ^'  I*^"  merly,  in  my  investigations  on  fermenta- 
Intftrnational  Mftdical  Confirress  held  In  London  i;^^  "^t  „<..vri  i\^^  ^^^^-^^k^'^^  ♦i.^  r.»u,,,.^  ^^ 
AufiTUAt  ftth-9th.  1881.  tion,  1  used  the  expressions,  tlie  culture  of 
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milk  ferment,  tiie  oalture  of  the  butyric  fotmd  to  contain  After  death  the  same  min- 
vibrion,  etc.  Let  us  take,  then,  a  fowl  ute  infectious  organismB.  This  equality,  so 
which  is  about  to  die  of  chicken  oholei*a,  \  to  speak,  in  the  virulence  both  of  the  cul- 
and  let  us  dip  the  end  of  a  delicate  glass ,  ture  preparation  and  of  the  blood  is  due  to 
rod  in  the  bloovl  of  the  fowl  with  the  usual ;  an  apparently  futile  circumstance.  I  have 
precautions,  upon  which  I  need  not  here  i  made  a  hundred  culture  preparations— at 
dwell.  Let  us  then  touch  with  this  least,  I  have  understood  that  this  was 
charged  point  some  bouillon  tie  poule,  very  done — witbout  leaving  any  considerable  in 
clear,  but  first  of  all  rendei*ed  stenle  under  \  terval  between  the  impregnations.  Well, 
a  temperature  of  about  115^  Centigrade,  i  here  we  have  the  cause  of  the  equality  in 
and  under  conditions  in  which  neither  the '  the  viiTilence.  Let  us  now  repeat  exactly 
outer  air  nor  the  vases  employed  can  intro-  our  successive  cultures  with  this  single  dif- 
duce  exterior  germs — those  germs  which  ference,  that  we  pass  from  one  culture  to 
are  in  the  air,  or  on  the  surface  of  all  ob-  *  that  which  follows  it — fiom  the  liundredtli 
jects.  In  a  short  time,  if  the  little  culture  to,  say,  the  hundred  and  first,  at  intervals 
vase  is  placed  in  a  temperature  of  25°  to  of  a  fortnight,  a  month,  two  months,  thi-ee 
35°,  you  will  see  the  liquid  become  turbid, ,  months,  or  ten  months.  If,  now,  we  com- 
and  full  of  tiny  microbes,  shaped  like  the  i  pare  the  virulence  of  the  successive  cul- 
iigure  8,  but  often  so  small  that  under  a  tui'es,  a  great  change  will  be  ol>Berved.  It 
high  magnifying  power  they  appear  like  will  be  readily  seen  from  an  inoculation  ot 
points.  Take  from  this  vase  a  drop  as  a  series  of  ten  fowls  that  the  viimlence  of 
small  as  you  please,  no  more  than  can  be  one  culture  differs  from  that  of  the  b]oo<1 
carried  on  the  point  of  a  glass  rod  as  sharp  and  from  that  of  a  preoeding  culture  wlii'ii 
as  a  needle,  and  touch  with  this  point  a  a  sufficiently  long  interval  elapses  between 
fi*esh  quantity  of  sterilized  bouillon  depoule\  the  impregnation  of  one  culture  with  tbe 
placed  in  a  second  vase,  and  the  same  phe-  microbe  of  the  praceding.  More  than  tbat. 
nomenon  is  produced.  You  deal  in  the  we  may  recognize  by  this  mode  of  obsenra- 
same  way  with  a  third  culture  vase,  with  a  |  tion  that  it  is  possil^le  to  prepare  cnltni^ 
fourth,  and  so  on  to  a  hundred,  or  even  a  of  varying  degrees  of  virulence.  One  pre- 
tliousand,  and  invariably  within  a  few ,  paration  will  kill  eight  fowls  out  of  ten,  an- 
houi*s  the  culture  liquid  becomes  turbid,  other  five  out  of  ten,  another  one  out  of 
and  filled  with  the  same  minute  organisms. ,  ten,  another  none  at  all,  although  the  mv 
At  the  end  of  two  or  three  davs'  exposure  crobe  may  still  be  ct^ltivated.  In  fact, 
to  a  temperature  of  about  30  C.  the  thick-  what  is  no  less  strange,  if  you  take  each  of 
ness  of  the  liquid  disappears,  and  a  sedi-  these  cultures  of  attenuated  virulence  as  a 
ment  is  formed  at  the  bottom  of  the  vase.  |  point  of  departure  in  the  preparation  of 
This  signifies  that  the  development  of  the  successive  cultures,  and  without  appreci- 
minute  oi*ganism  has  ceased — in  other  able  interval  in  the  impregnation,  tlie 
words,  all  the  little  points  which  caused  whole  series  of  these  cultureii  will  repro- 
the  turbid  appearau(?e  of  the  liquid  have  duce  the  attenuated  virulence  of  that  wliich 
fallen  to  the  bottom  of  the  vase,  and  things  |  has  served  as  the  starting  point.  Similarij. 
will  remain  in  this  condition  fpr  a  longer  where  the  virulence  is  null  it  produces  no 
or  shorter  time,  for  months  even,  without  effect.  How.  then,  it  may  l>e  asked,  are 
either  the  liquid  or  the  deposit  undergoing  I  the  effects  of  these  attenuating  virulences 
any  visible  modification,  inasmuch  as  we  revealed  in  the  fowls  ?  They  are  revealed 
have  taken  care  to  exclude  the  germs  of  the  by  a  local  disoi*der,  by  a  morbid  modifica- 
atmosphere.  A  little  stopper  of  cotton  sifts  [  tion  more  or  less  profound  in  a  muscle,  if 
the  air  which  enters  or  issues  from  the  vase  it  is  a  muscle  whicn  has  been  inoculated 
through  changes  of  temperature.  Let  us  I  with  the  virus.  The  muscle  is  filled  with 
take  one  of  our  series  of  culture  prepai*a- 1  microbes  which  are  easily  recognized  he* 
tions — the  hundredth  or  the  thousandth,  i  cause  the  attenuated  microbes  have  almost 
for  instance — and  compare  it  in  respect  to !  the  bulk,  the  form,  and  the  appearance  of 
its  virulence  with  the  blood  of  a  fowl  which '  the  most  virulent  microbes.  But  why  i» 
has  died  of  cholera;  in  other  words,  let  us !  not  the  local  disorder  followed  by  deatb  ? 
inoculate  under  the  skin  ten  fowls,  for  in- ,  For  the  moment  let  us  answer  by  a  stat«; 
stance,  each  separately  with  a  tiny  drop  of  |  ment  of  facts.  They  are  these:  the  local 
infectious  blood,  and  ten  others  with  a  disorder  ceases  of  itself  more  or  le^^ 
similar  quantity  of  the  liquid  in  which  the 'speedily,  the  microbe  is  alx^orlied  anddi^ 
deposit  has  first  been  shaken  up.  Strange  gested,  if  one  may  say  so,  and  little  by  lit- 
to  say,  the  latter  ten  fowls  will  die  as  I  tie  the  muscle  regains  its  normal  condition, 
quickly  and  with  the  same  symptomft  as  Then  the  disease  has  disappeared.  Wlieii 
the  former  ten;   the  blood  of  all  will    be  wo  inoculate  with   the  microbe  tbe  vim- 
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leDce  of  \rliicli  is  nnll  tliere  is  not  even 
local  disorder,  the  naturce  mJpdicairix  carries 
it  off  at  ODoe,  and  here,  indeed,  we  see  the 
inflaenoe  of  the  resistanoe  of  life,  since  this 
microbe,  the  viralence  of  which  is  null, 
multiplies  itself.  A  little  further,  and  we 
touch  tbe  principle  of  vaccination.  When 
the  fowls  have  been  rendered  sufficientlv  ill 
bv  tbe  attenuated  virus  which  the  vital  I'e- 
si.stence  has  arrested  in  its  development, 
they  will,  when  inoculated  with  virulent 
vims,  suffer  no  evil  effects,  or  only  effects 
of  a  passing  character.  In  fact,  they  no 
longer  die  from  the  mortal  virus,  and  for  a 
time  sufficiently  long,  which  in  some  cases 
may  exceed  a  year,  chicken  cholera  cannot 
touch  them,  especially  under  the  ordinary 
conditions  of  contagion  which  exist  in 
fowl-houses.  At  this  critical  point  of  our 
manipulation — that  is  to  say,  in  this  inter- 
val of  time  which  we  have  placed  between 
two  cultui-es,  and  which  causes  the  attenu- 
ation— what  occurs  ?  I  shall  show  you 
that  in  this  interval  the  agent  which  inter- 
venes is  the  oxygen  of  the  air.  Nothing 
more  easily  admits  of  proof.  Let  us  pro- 
dace  a  culture  in  a  tube  containing  very 
little  air,  and  close  this  tube  with  an  enam- 
eller's  lamp.  The  microbe  in  developing 
itself  will  speedilv  take  all  the  oxygen  of 
the  tube  and  of  the  liquid,  after  which  it 
will  be  quite  fi'ee  from  contact  with  oxygen. 
In  this  case  it  does  fot  appear  that  the  mi- 
crobe becomes  appreciably  attenuated, 
even  after  a  gi'eat  lapse  of  time.  The  oxy- 
gen of  the  air,  then,  would  seem  to  be  a 
possible  modifying  agent  of  the  virulence 
of  the  microbe  of  chicken  cholera — that  is 
to  say,  it  may  modify  more  or  less  the  fa- 
^ulity  of  its  development  in  the  body  of  ani- 
mals. May  we  not  be  here  in  presence  of 
a  general  law  applicable  to  all  kinds  of 
virus  ?  What  beuetits  may  not  be  the  result  ? 
We  may  hope  to  discover  in  this  way  the 
vaccine  of  all  virulent  diseases;  and  what  is 
more  natui*al  than  to  begin  our  investiga- 
tion of  the  vaccine  of  what  we  in  French 
call  charbou,  what  you  in  England  call 
splenic  fever,  and  what  in  Russia  is  known 
as  the  Siberian  pest,  and  in  G«rmanv  as  i 
the  Milzbrand.  In  this  new  investigation  1 1 
have  had  the  assistance  of  two  devoted! 
young  satJ«/ite— MM.  Chamberland  and: 
Roux.  At  the  outset  we  were  met  by  a! 
difficulty.  Among  the  inferior  organisms, 
all  do  not  resolve  themselves  into  those  cor- 
puscle germs  which  I  was  the  fii-st  to  point 
oat  as  one  of  the  foims  of  their  possible  de- 
velopment. Many  infectious  microbes  do 
not  i*esolve  themselves  in  their  cultures 
into  corpuscle  geiTua.  Such  is  equally  the 
case  with  beer  yeast,  which  we  do  not  see 


develop  itself  usually  in  breweries,  for  in- 
stance, except  by  a  sort  of  scissiparity.  One 
cell  makes  two  or  more,  which 'form  them- 
selves in  wreaths;  the  cells  become  de- 
tached, and  the  process  recommences.  In 
these  cells  i-eal  geims  are  not  usually  seen. 
The  microbe  of  chicken  cholei*a  and  many 
others  behave  in  this  way,  so  much  so  that 
thd  cultures  of  this  microbe,  although  thej 
may  last  for  months  without  losing  their 
power  of  fresh  cultivation,  perish  finally 
like  beer  yeast  which  has  exhausted  all  its 
aliments.  The  anthracoid  microbe  in  ai'ti- 
ficial  cultures  behaves  veiy  differently.  In 
the  blood  of  animals,  as  in  cultures,  it  is 
found  in  translucid  ^laments  more  or  less 
segmented.  This  blood  or  these  cultiu'es 
freely  exposed  to  air,  instead  of  continuing 
according  to  the  first  mode  of  generation, 
show  at  the  end  of  forty-eight  hours  cor- 
puscle germs  distributed  in  series  more  or 
less  regular  along  the  filaments.  All 
around  these  corpuscles  matter  is  absorbed, 
as  I  have  represented  it  formerly  in  one  of 
the  plates  of  my  work  on  the  diseases  of 
silkworms.  Little  by  little  all  connection 
between  %hem  disappears,  and  presently 
they  are  reduced  to  nothing  mora  than 
germ  dust.  If  you  make  these  corpuscles 
germinate,  the  new  culture  reproduces  the 
virulence  peculiar  to  the  thi'eady  form 
which  has  produced  these  corpuscles,  and- 
this  result  is  seen  even  after  a  long  expos- 
ure of  these  germs  to  contact  with  air.  Re- 
cently we  discovered  them  in  pits  in  which 
animals  dead  of  splenic  fever  had  been 
buried  for  twelve  yeara,  and  theii*  culture 
was  as  virulent  as  that  from  the  blood  of 
an  animal  recently  dead.  Here  I  regret  ex- 
tremely to  be  obliged  to  shorten  my  re- 
marks. I  should  have  had  much  pleasure 
in  demonstrating  that  the  anthracoid  germs 
in  the  earth  of  pits  in  which  animals  have 
been  buried  are  brought  to  the  surface  by 
earthworms,  and  that  in  this  fact  we  may 
find  the  whole  etiology  of  disease,  inas- 
much as  the  animals  swallow  these  germa 
with  their  food.  A  great  difficulty  pre- 
sents itself  when  we  attempt  to  apply  our 
method  of  attenuation  by  the  oxygen  of  the^ 
air  to  the  anthi-acoid  microbes.  The  viru- 
lence establishing  itself  very  quickly,  often 
after  four-and-twenty  hours  in  an  anthra- 
coid germ  which  escapes  the  action  of  the 
air,  it  was  impossible  to  think  of  discover^ 
ing  the  vaccine  of  splenic  fever  in  the  con- 
ditions which  had  yielded  that  of  chicken 
cholera.  But  was  there,  after  all,  reason  to 
be  discouraged  ?  Certainly  not;  in  facfc,  if 
you  observe  closely,  you  will  find  that 
there  is  no  real  difference  between  the 
mode  of  the  genei*ation  of  the  anthracoid 
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germ  by  scission  and  that  of  chicken  chol- 
era. "V^e  had  therefore  reason  to  hope  that 
we  might  overcome  the  difficulty  which 
stopped  us  bj  endeavoring  to  prevent  the 
anthracoid  microbe  from  producing  cor- 
puscle geims  and  to  keep  it  in  this  con- 
dition in  contact  with  oxygen  for  days, 
and  weeks,  and  months.  l*lie  experiment 
fortunately  succeeded.  In  the  ineffective 
(neuire)  bouillon  depoule  the  anthracoid  mi- 
crobe is  no  longer  cultivable  at  45°  C.  Its 
culture,  however,  is  easy  at  42°  or  43^,  but 
in  these  conditions  the  microbe  yields  no 
spores.  Gousequentlv  it  is  possible  to 
maintain  in  contact  wfth  the  pure  air  at  42° 
or  43°  a  mycdienne  culture  of  bacteria  en- 
tirely free  of  germs.  Then  appear  the  very 
remarkable  results  which  follow.  In  a 
month  or  six  weeks  the  culture  dies — that 
is  to  say,  if  one  impregnates  with  it  fresh 
bouillon,  the  latter  is  completely  sterile.  Up 
till  that  time  life  exists  in  the  vase  exposed 
to  air  aud  heat.  If  we  examine  the  viru- 
lence of  the  culture  at  the  end  of  two  days, 
four  days,  six  days,  eight  days,  etc.,  it  will 
be  found  that  long  before  the  death  of  the 
cultura  the  microbe  has  lost  all  virulence, 
although  still  cultivable.  Bflfore  tins 
period  it  is  found  that  the  culture  presents 
a  series  of  attenuated  viioilences.  Every- 
tiiing  is  similar  to  what  happens  in  respect 
to  the  microbe  in  chicken  cholera.  Be- 
Hides,  each  of  these  conditions  of  attenu- 
ated virulence  may  be  reproduced  by  cul- 
ture; in  fact,  since  the  charbon  does  not 
operate  a  second  time  {ne  recidive  pas),  each 
of  our  attenuated  anthracoid  microbes  con- 
stitutes for  tbe  superior  microbe  a  vaccine 
— that  is  to  say,  a  virus  capable  of  produc- 
ing a  milder  disease.  Here,  then,  we  have 
a  method  of  i>reparing  the  vaccine  of 
splenic  fever.  You  will  see  presently  the 
]>ractical  importance  of  this  result,  but 
what  intei-ests  us  more  particularly  is  to 
observe  that  we  have  here  a  proof  that  we 
are  in  possession  of  a  general  method  of 
))re paring  virus  vaccine  based  upon  the  ac- 
tion of  the  oxygen  aud  the  air — that  is  to 
say,  of  a  cosmic  force  existing  everywhere 
oil  the  surface  of  the  plobe.  I  regret  to  be 
unable  from  want  of  time  to  show  you  that 
all  these  attenuated  forms  of  virus  may 
very  easily,  by  a  physiological  artifice,  be 
made  to  recover  their  original  maximum 
virulence.  The  method  I  have  just  ex- 
plained of  obtaining  the  vaccine  of  splenic 
fever  was  no  sooner  made  known  than  it 
was  very  extensively  employed  to  prevent 
the  splenic  affection.  In  France  we  lose 
every  year  by  splenic  fever  animals  of  the 
value  of  20,000,000f.  I  was  asked  to  give  a 
public  demonstration  of  the  results  already 


mentioned.  This  experiment  I  may  relate 
in  a  few  words.  Fifty  sheep  were  placed 
at  my  disposition,  of  which  twentv-five 
were  vaccinated.  A  fortnight  afterwards 
the  fifty  sheep  were  inoculated  with  the 
most  virulent  anthracoid  microbe.  Tbe 
twenty-five  vaccinated  sheep  resisted  the 
infection ;  the  twenty-five  unvac«inated  died 
of  splenic  fever  within  fifty  hours.  Sicoe 
that  time  my  energies  have  been  taxed  to 
meet  the  demands  of  farmers  for  suppliers 
of  this  vskccine.  In  the  space  of  fifteen  dap 
we  have  vaccinated  in  the  departments 
surrounding  Paris  mora  tiian  2^,000  sheep 
and  a  large  number  of  cattle  and  bones. 
If  I  were  not  pressed  for  time  I  abonld 
bring  to  your  notice  two  other  kinds  oi 
virus  attenuated  by  similar  means.  These 
experiments  will  be  communicated  by-and- 
by  to  the  public.  I  cannot  conclude,  gen- 
tlemen, without  expressing  the  great  pleas- 
ure I  feel  at  the  thought  that  it  is  as  a 
member  of  an  intei'uational  medical  ood- 
gress  assembled  in  England  that  I  make 
known  the  most  recent  results  of  vaccina- 
tion upon  a  disease  more  terrible,  perhaps, 
for  domestic  animals  than  small-pox  is  for 
man.  I  have  given  to  vaccination  an  ex- 
tension which  science,  I  hope,  will  accept 
as  a  homage  paid  to  the  merit  and  to  tbe 
immense  services  rendered  by  one  of  tbe 
greatest  men  of  lEngland,  Jenner.  What  a 
]>]easure  for  me  to  do  honor  to  this  immor- 
tal name  in  this  noble  and  hospitable  citr 
of  London! 


Trichinae  Cysts. 

^I^HE  mode  of  formation  of  the  erst  oi 


I 


trichina  has  been  studied  by  M.  Chaho 
and  deseribe<l  in  a  communication  to  tbe 
Acad^mie  des  Sciences.  It  was  fonuerh 
said  to  be  formed  partly  from  the  contrac- 
tile tissue,  and  partly  by  a  secretion  from 
the  nematoifl.  but  this  opinion  was  baaed 
only  on  some  apparent  differences  in  tbe 
thickness  or  aspect  of  the  cyst  wall,  and 
not  on  anv  cai-eful  studv  of  its  formatioD. 
which  necessitates  the  examination  of  asi- 
mals  dying  or  killed  in  different  stages  of 
the  affection.  Wlien  it  arrives  in  tbe 
muscles  the  wdim  forms  adhesions  with  the 
interfascicular  tissue  in  which  rapid  changes 
occur.  The  elements  increase  in  size,  and 
during  the  growth  of  tlie  protoplasm  it 
assumes  the  appearance  of  an  amorphoii5 
mass,  in  which,  however,  nuclei  and  tboii* 
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oles  can  be  Been,<whioli  seem  to  indicate 
that  the  mass  consists  really  of  aggregated 
cells.    By  the  growth  of  this  the  primitiYe 


forms:  the  one  to  fit  into  the  nsnal  tnbe^ 
which,  in  the  cheaper  microscopes,  is  at- 
tached to  the  under  side  of  the  stage;  th^ 


A.  Qtage  of  Microscope. 

B.  Ring  oarryinff  upper  plate,  which  has  radial  slot  cut  in  it. 

c.  Lower  plate  attached  bv  screw,  d,  having  apiml  clot    Both  this  and  ring,  n,  are  milled 
on  the  edie.   Or  the  plates  may  be  flat  as  in  Fig.  i.  •  "iiiicu 


fibres  are  oompresfled.  In  the  new  proto- 
plasm fine  proteard  granulations  are  first 
observed,  and  then  other  granulations 
▼hich  present  all  the  reactions  of  glycogen. 
Then  follow  important  changes  in  the  peri- 
pheiy  of  the  granular  mass,  containing  the 
trichina,  now  curled  up  in  the  interior:  the 
onter  surface  becomes  distinctly  thickened 
and  indurated,  and  may  then  become  1am- 
ellated  or  present  granulations  or  folds. 
The  sarcolemma  takes  no  part  in  the  forma- 
tion of  the  cyst  except  occasionally  fur- 
nishing if  with  a  purely  adyentitious  layer. 
Moreover,  when  the  nematoid  contracts  its 
first  adhesions  to  the  sai'colemma,  and  not 
to  the  interfascicular  tissue,  it  rapidly  dies 
without  determining  a  new  formation.— 
London  Lcmcet. 


other  to  screw  directly  into  the  stage  apez^ 
ture. 


»•  • 


Pdnnock's  (Alque  Diaphragm. 

rpHE  accompanjring  engravings  show  a 
■*•  new  form  of  oblique  diaphragm  devised 
by  Mr.  E.  Pennock,  and  designed  to  be  at- 
tached to  the  under  side  of  the  stage  for 
shutting  off  all  light  except  a  small  pencil 
from  the  mirror.  Its  function  is  the  same 
as  Smith's  > -shaped  diaphi-agm.  It  is  an 
adaptation  of  Mr.  Mayalls  spiral  diaphragm, 
which  was  originally  designed  for  use  with 
condensers  of  wide  aperture,  and  was  de- 
scribed in  a  recent  number  of  the  Journal 
^  the  Royal  Microscopical  Society. 
It  may  be  mounted  in  either   of   two 


Fig.  1. 

▲.  Tube.  iH  inch  in  diameter,  fitting  into  ao-. 
cessory-tiibe  beneath  stage. 

B.  Upper  plate  (shown  as  under)  having  radial 
slot. 

c.  Under  plate,  having  spinal  slot 

D.  Screw  joining  the  plates. 

The  maimer  of  using  it  to  obtain  pencils 
of  varying  degrees  of  obliquity  will  be  suf- 
ficiently manifest  from  the  construction. 


Fig.  2.— FLAK  OF  tJVPBB  AND  LOWEB  PLATES  HOVZNO- 
VULLT  ON  BACH  OTHBB. 
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The  American  Society  of  Mieroscopists. 

I^JlJfi  fourth  annual  meeting  of  the  Society 
was  held  at  Columbus,  Ohio,  August 
9th,  10th  and  11th,  1881,  and  the  following 
officers  were  elected  for  the  ensuing  year: 
President,  Dr.  Oeorge  E.  Blackham,  Dun- 
kirk, N.  Y.;  Vice-Presidents,  Dr.  Lester 
C/urtis,  Chicago,  111.,  and  Dr.  Thad.  S.  Up 
De  Graffy  Elmira,  N.  Y.;  Secretary,  for 
three  years.  Prof.  D.  S.  Kellicott,  119  Four- 
teenth Street,  Buffalo.  N.  Y. ;  Treasurer, 
for  three  years,  Geo.  E.  Fell.  C.  E.,  162 
Prospect  Avenue,  Buffalo,  N.  Y. ;  Execu- 
tive Committee,  E.  H.  Griffith,  A.  M., 
Fairport,  N.  Y.,  Dr.  Robert  Dayton,  Cleve- 
land, Ohio,  and  Prof.  Albert  McCalla, 
Fairfield,  Iowa. 

The  meeting  was  a  decided  success,  not- 
withstanding   the    absence    of    President 


Hyatt  The  Praiideiit  elect,  Dr.  Black* 
ham,  has  just  iasaed  the  following  circaUr, 
which  has  the  right  ring,  and  bo  clearlj 
points  the  way  to  snooess,  that  we  give  it 
infuU: 

'*  Among  the  offioen  thus  elected  there 
is,  I  am  glad  to  say,  an  entire  unanimitv  of 
sentiment  and  a  determination  to  make  the 
next  meeting  a  complete  snooess,  both  so- 
cially and  scientifically,  and  no  efforts  on 
their  part  will  be  wanting  to  secure  this 
very  desirable  end.  The  next  meeting  hu 
been  appointed  at  Elmira,  N.Y.,  in  August 
next,  in  compliance  with  the  yexy  generallj 
expressed  wish  of  the  members  present  st 
Columbus. 

We  expect  much  assistance  from  the  veiy 
liberal  spirit  which  evidently  animates  the 
local  society  at  Elmira  in  their  preparations, 
already  begun,  for  the  comfort,  convenience 
and  entertainment  of  members  who  shall 
attend  the  next  meeting. 

In  order  to  secure  success,  however,  no 
efforts  on  the  part  of  the  officers  of  the  so- 
ciety, or  of  the  local  committee,  can  be  of 
any  avail  without  hearty  co-oi>eration  of  the 
members  of  the  society  at  large,  and  it  is 
partly  to  secure  this  co-operation  that  this 
circular  is  isaaed.  Permit  me  to  suggest 
tliat  the  ways  in  which  members  can  aid  in 
securing  success  are,  chiefly  : 

Fir9i. — ^Personal  attendance  at  the  annnsl 
meetings. 

Second, — The  preparation  and  presentar 
tion  of  papers  to  be  read  at  the  annnsl 
meetings. 

Third, — ^Preparation  and  presentation  of 
brief  notes  of  practical  Interest 

Fottrih. — Increase  of  membership  hj 
recommending  suitable  persons  for  this 
purpose  to  the  Executive  Committee. 

For  subjects  of  papers  permit  me  to 
suggest: 

FHrst, — Original  inyestigations  in  ant 
department  of  Microscopical  Science. 

Second. — Microscopical  investigations  of 
the  water  supply  of  various  localities. 

TOfrd.— Reports  giving  lists  of  the  micro- 
scopic fauna  and  flora  of  various  locah'tfes. 

i^owr^.— Clinical  reports  from  physicians 
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And  surgeons  of  intereBting  caaes  in  vhioh 
the  microsoope  bas  been  of  use  in  diagnosis, 
yrifh  drawings  of  the  morbid  histologr  in 
the  case. 

i^V^— I>escription  of  new  instmments 
or  apparatus. 

Sialh, — ^Papers  for  the  Griffith  prize;  in 
in  reference  to  which  a  special  circular 
giying  conditions,  etc.,  will  be  forwarded  to 
aU  members. 

As  the  funds  of  the  society  are  now  ample 
for  the  proper  publication  of  all  papers 
accepted  for  publication  by  the  com- 
mittee, it  is  hoped  that  members  will  avail 
themselves  more  largely  than  ever  of  this 
opportunity  of  putting  the  results  of  their 
labors  in  permanent  form. 

Members  who  presented  papers  at  the 
Columbus  meeting  are  respectfully  1*6- 
minded  that  the  papers  and  drawings  fully 
revised,  should  be  in  the  hands  of  the  sec- 
retary by  October  15th,  1881,  to  ensure 
publication  in  the  proceedings. 

Members  are  requested  to  send  to  the 
secretary  their  exact  post-office  address, 
giving  their  street  and  number,  and  the 
title  by  which  they  should  be  addressed. 

Finally,  members  are  earnestly  requested 
to  communicate  with  the  President,  Sec- 
retary or  Treasurer  whenever  they  have 
anything  to  offer  for  the  good  of  the  society, 
or  desire  any  information  concerning  it 
Kespectfully, 

Geoboe  E.  Biackbam. 

President,  A.  S.  M." 
•  •  •       — 


I  have  ruled  plates  up  to  1,000,000  lines  to  the 
inch,  one  of  which  was  purchased  by  the  U.  S. 
Qovemment  at  Washington. 

These  plates  show  lines  truly  and  fidrly  ruled, 
as  far  as  lenses  are  able  to  resolve,  and  above 
this  point  the  apectral  appearance  of  the  bands 
in  I'egrulBr  succeeding  colors  (when  examined 
as  an  opaque  object)  shows,  beyond  doubt,  that 
each  band  contains  fairly  ruled  lines  up  to  the 
1,000,000  band. 

Dr.  Ward  seems  to  think  that  the  simple  set- 
ting of  the  register  of  a  ruling  engine  to  the 
1-lOth  or  l-10,000,000th  of  an  inch,  is  all  that  is 
required  to  produce  a  iiiling.  I  know  that  very 
many  other  conditions  must  be  satisfied  to  pro- 
duce perfect  rulings. 

I  do  not  believe  that  I  will  ever  attempt  to 
rule  higher  than  1,000,000  Ihies  per  inch,  as  from 
my  practical  experience  and  judgment  I  have 
concluded  that  that  is  the  limit  of  ruling. 

G.  Fasoldt. 


•  •  • 


The  Editor  of  the  AmsRicAN  Journal  of  Micbo- 
8C0PY  does  not  hold  himself  responsible  for 
opinions  or  facta  stated  by  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistout  with  proper  courtesy. 

Fine  BuUngs. 
Ed.  Am.  Jour.  Mieroscopff—Thero  seems  to 
be  gome  misapprehension  in  regard  to  my 
claims  for  fine  inilinflr  up  to  10,000,000  lines  per 
inch.  The  truth  is,  I  have  never  claimed  to 
rule  that  figure-.  I  believe  I  once  communicated 
the  fact  that  my  ruling  engine  had  an  index 
capacity  of  10,000,000,  but  it  was  necessary  to 
arrange  it  thus  in  order  to  facilitate  the  suk>- 
division  in  the  lower  figures. 


^txnttii  §[0tij9« 


Spores.— In  miorosooplcal  examination,  spores 
may  be  confounded  with  fat  srlobules,  blood  disos, 
nuclei  of  epithelium  cells,  pus.  globules,  etc.  The 
diAfirnosis  can  be  absolutely  determined  only  by 
the  use  of  reagents.  Spores  are  unaffeeted  by 
ether,  chloroform  and  alcohol.  These  dissolve 
fat  cells  and  render  epithelium  transparent. 
Ammonia  makes  spores  a  little  more  colorless. 
It  dissolves  pus,  and  secretions  of  eruptive  dis- 
eases, making:  a  gelatinous  mass.  Hot  solution 
of  potash  with  alcohol  dissolves  impetiginous 
crusts,  fat.  pus.  hair  and  .opitholium.  Acids 
destroy  earthy  particles.— ifedicaZ  and  Surgical 
Reporter. 

Jolly-ilsh.— Mr.  Bomanes.  F.B.B..  in  his  lec- 
ture at  Trinity  College,  recently,  on  jelly-fish, 
mentioned  two  or  three  facts  respecting  this  in- 
teresting animal,  which,  though  well  known  to 
biologists,  may  be  new  to  many.  The  lecturer 
stated  that  he  had  found  by  experiment  that  the 
fresh-water  species  were  as  intolerant  of  salt 
water  as  the  marine  species  were  of  fresh.  Jelly- 
fish were  very  various  in  form,  but,  although  di- 
vergent in  shape,  they  all  presented  fundamen- 
tally the  same  anatomical  structure.  However 
minutely  cut  up.  each  portion  would  develop  into 
a  perfect  animal.  The  lecturer  also  showed  that 
alcohol  possessed  an  intoxicating  power  over 
jelly-fish. 

liiving  Animals  and  Plants  for  the  Hicro* 

scope.— European  microscoplsts  enjoy  special 
facilities  for  procuring  plants  and  animals  which 
arc  not  common  to  their  localities.  Several  ml- 
croscoplsts,  notably  Mr.  Bolton,  of  Birmingham, 
England,  make  a  specialty  of  sending  living 
specimens  b7  mail  to  their  subscribers.   We  are 
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fflad  to  learn  that  Mr.  A.  D.  Balen»  of  Plalnfleld. 
N.  J.,ha8  undertaken  to  furnish  Bpecimens  to 
his  oorrespondents.  He  has  devised  certain 
novel  methods  of  transmlttins  them,  and  as  he  is 
located  in  a  region  which  is  peculiarly  rich  In 
rare  and  beautiful  forms,  we  see  no  reason  why 
his  enterprise  nhould  not  prove  a  success. 

Kore  Kicroscopical  Journals.— J.  J.  M. 
Anffear.  A.M..  M.D.,  Prof,  of  Physioloiry  and 
Fatholoffy  in  the  Ck>lleicd  of  Physicians  and  Sur- 
geons at  Keokuk,  and  President  of  the  Micro- 
scopical Section  of  lowalState  Medical  Society, 
has  accepted  the  editorship  of  the  Microscopical 
and  Pathological  Department  of  the  Western 
MedUxU  Iteporter, 


TSAH8A0TIOV8  OF  800ZBTIB8. 

NoTB. — It  will  aSbrd  us  great  pleasure  to  publiah  notes  of 
theTransactionsofanyof  our  Microscopical  societies.  ^  The 
iimited  space  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  business  details.  We  wish  it 
also  to  b«  distincdy  understood  that  these  reports  are  pub> 
lished  as  received  from  the  Secretaries  of  the  diflRerent  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  respcmsible 
for  any  statements  contained  therein.  • 


Frandaeo   MlfsroAoopical   Sodetbr.— 

The  semi-monthly  meeting  of  the  San  Fran- 
cisco MicrosoopiGsd  Society  was  held  at  the 
rooms  on  Sutter  street,  June  13th,  1881.  Dr. 
J.  H.  McLean  and  Arthur  E.  ^ckox  were 
elected  life  members,  and  H.  Bernard,  Esq.,  a 
regular  member  of  the  Society.  This  being 
the  first  meeting  under  the  new  oonstitution  of 
the  Society,  was  held  on  Monday  evening  in- 
stead of  Thursday  evening,  as  under  the  old 
charter.  Hereafter  the  meetings  will  beheld 
on  the  second  and  fourth  Monday  evenings  of 
each  month.  MellviUe  Attwood,  Esq.,  read  a 
paper  entitled  "  Bough  Notes  on  the  (^eoloflj 
of  Bodie,  illustrating^  the  two  ages  of  golcC^' 
which  will  be  found  m  full  in  another  column. 
It  was  listened  to  with  great  interest,  and  his 
specimen  samples  of  cut  rocks  and  rolled  gold 
examined  with  much  pleasure.  After  Mr.  Ati- 
wood's  paper,  the  Society  had  the  pleasure  of 
an  impromptu  lecture  by  ex-President  William 
Ashbumer  on  "Angular  Aperture,"  illustrated 
by  diagrams.  This  was  very  much  enjoyed, 
and  the  meeting  was  a  highly  instmctiye  one 
for  all  present 

Camden  Microsoopical  Society.— This  So- 
ciety, which  was  organised  November  7th, 
187o,  with  a  membership  of  eighteen,  now 
numbers  fifty-four,  thirty-six  of  whom  are  ac- 
tive, and  eighteen  contributing  members. 

Since  its  organization  it  has  accomplished  a 
considerable  amount  of  valuable  scientific 
work.  Although  organized  for  the  study,  in- 
vestigation and  advancement  of  microscopic 
science,  yet  much  has  also  been  done  in  other 
directions.  It  possesses  a  very  complete  herb- 
arium of  the  fljora  of  New  Jersey;  a  valuable 
mineralogical  cabinet,  and  is  now  engaged  in 
making  a  complete  collection  of  the  birds  of 
the  State,  which  is  already  quite  large,  and  ac- 
cessions to  it  are  being  constantiy  made.    The 


meetings  of  the  Society,  on  the  first  and  third 
Thursday  evenings  of  every  month,  are  usoally 
quite  interesting,  and  all  persons  interested  in 
scientific  work  are  cordially  welcome. 

The  present  oflioers  of  the  Society  ire: 
President^  Dr.  A.  P.  Brown;  Secretuy,  C. 
Henry  Kain;  Treasurer,  L.  T.  Deronse;  Uaa- 
agers,  H.  S.  Fortiner,  Robert  Patterson,  and  S. 
SL  Quint,  M.D.;  Curator.  Prof.  £.  F.  Moody. 

Upon  several  occasions  the  Society  has  giTcn 
public  receptions,   all  of  which   have  been 
largely  attended  by  the  ladies  and  gentlemen 
of  our  city.    The  last  of  these  ocrarred  on 
Thursday  evening,  June  16lh,  and  was  qnite 
largely  attended.  The  instruments  were  placed 
on  both  sides  of  a  line  of  tables  arranged  in 
the  centre  of  the  hall  so  that  spectators  could 
move  freely  around  them.    At  the  head  of  the 
table  President  Brown  exhibited  the  eggs  of* 
snail,  in  which  the  movements  of  the  embrro 
were  very  distinct.    Under  the  poIaiisGope  the 
play  of  colors  made  this  a  most  beautifnl  ob- 
ject.      To  the  naked  eye  these   eggs  appear 
transparent  jelly-like  masses.    They  are  found 
attached  to  the  stems  of  water-plants,  and  each 
mass  contains  a  number  of  eggs.    Next  oame 
Dr.  Middleton,  with  a  genuine  "  oh  my  **  slide, 
platino-cyanide  of   magnesium   by  polarixed 
tidlit.    (me  who  has  never  before  seen  chemi- 
cal crystals  displayed  under  the  polariacope  is 
amazed  at  the  beautiful  play  of^oolors  as  the 
analvang  prism  is  rotatea.    At  the  next  table 
Mr.  Wm.  J7  Morrison  had  a  Tery  lively  slide  of 
AnguiUxda  Aceti,  or  vinegar  eels.    A  sisht  of 
the  wriggling  mass  Is  apt  to  call  forth  ue  in- 
quiry,   **I>oes   all   vinegar   contain  them?" 
Good,   pure,  older  vinegar  usoally  does,  bnt 
science  has  discovered  that  the  addition  of  a 
very  small  portion  of  sulphuric  add  to  cider 
vinegar   entirely   prevents   their  attendinoe. 
The  addition  is  peneoUv  harmless.    Idx.  Mor- 
rison also  exhibited  a  slide  of  PHhla  JSZeoons. 
a  beautiftil  marine  aloa  found  on  the  noztnen 
coast  of  our  State,    lur.  Joseph  Stokes  ediib- 
ited  the  mandibl^  of  a  spider.    These  oonnst 
of  two  joints,  the  one  next  the  head  beine 
thick  and  very  strong,  the  other  is  curved  and 
sharply  pointed.    It  is  traversed  by  a  canal 
terminating  at  its  apex,  through  which  the  se- 
cretion of  a  poison-gland  passes  into  any  bodj 
transfixed  by  the  claw.    Mx.  Qeorge  T.  Sobin- 
son  exhibited  the  dreaded  pork-worm,  2HcAt«t 
SbiraliSf  encysted   in  human  muscle.     This 
slide  also  showed,  in  a  beautiful  manner,  the 
striated  nature  of  the  voluntary  muscles.    Mr. 
Harry  S.  Fortiner  exhibited  a  variety  of  chemi- 
cal crystals  under  the  polariscope,  notablj. 
PhUfriddn,  a  substance  extracted  finom  the  bark 
of  the  apple,  pear,  plum,  or  cherry  tree.    Mr. 
Fortiner  has  given  much  attention  to  the  pre- 
paration of  chemical  crystals  for  the  polari- 
scope, and  his  work  in  this  line  excels.    Mr. 
William  D.  Clark  exhibited  the  fructification  of 
a  fem~Peeri*  GeranifoHa,    An  exhibit  by  Mr. 
Frank  Hamed  attracted  a  great  deal  of  atten- 
tion on  account  of  its   novelty — the  electrio 
spark  firom  a  Rhumkorff  coil,  between  carbon 
points.    By  means  of  a  Holman's  siphon  slide. 
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Mr.  Charles  Bowden  showed  the  oiicnlation  of 
the  blood  in  a  young  eel.  These  liying  objects 
dways  attract  much  attention,  and  this  was 
one  of  the  most  instmctive  as  well  as  interest- 
ing slides  exhibited  during  the  evening.  The 
popular  idea  is  that  gizzards  are  organs  per- 
taining only  to  birds,  but  several  years  ago  Dr. 
C.  C.  Abbott,  of  Trenton,  discovered  that  Kew 
Jersey  possesses  a  shad  with  a  gizzard,  and  Dr. 
li.  H.  Street  exhibited  the  gizzard  cf  a  grasshop- 
per. It  is  said  that  crickets  and  cockroaches 
also  famish  gizzards,  which  are  favorite  ob- 
jects with  the  microscopists.  Tho  object  was 
prepared  by  Mr.  8.  T.  Cowles,  of  Otisco,  N.  Y., 
an  enthusiast  in  the  matter  of  insect  anatomy. 
A  slide  prepared  by  the  same  gentleman,  ex- 
hibiting the  tracheal  system,  or  breathing  ap- 
paratus of  a  beetle  larva,  also  attracted  a  great 
deal  of  attention.  Mr.  L.  T.  Derousse  exhib- 
ited a  specimen  of  Mucoroidea  or  mould  upon 
dough.  Distasteful  as  these  moulds  are  to 
the  careful  housewife,  they  are  beautiful  ob- 
jects under  the  microscope.  Mr.  B.  Bixmham 
exhibited  a  slide  prepared  by  Mr.  J.  L.  De  Ta 
Cour,  showing  nlaments  of  silk  of  Bonibyx 
Mori  and  of  O^hia  in  the  same  field  of  view 
for  the  purpose  of  comparison.  Those  of  the 
first-named  were  flat,  greatly  resembling  vege- 
table fibre  in  this  respect,  the  latter  were  cylin- 
drical. Mr.  G.  Henry  Kain  exhibited  Infusoria 
in  stagnant  water.  *'  Oh,  my  I "  said  a  lady  on 
viewing  this  miniature  menagerie — "do  we 
have  to  drink  such  things  as  that  ?  *'  It  is  grati- 
f^inff  to  a  fastidious  taste  to  know  that  good 
potable  water  contains  few  or  no  infusoria. 
They  are  only  present  where  decaying  organic 
matter  exists.  Mr.  Kain  also  exhibited  crystal- 
ized  gold  and  miscellaneous  objeets. 

An  exhibit  that  attracted  much  attention,  al- 
though not  microscopical  in  its  character,  was 
a  senes  of  cards  on  wnich  were  ananged  mar- 
ine sdgfB  and  zoophytes  from  the  coast  of  Cali- 
fornia. The  specimens  of  Pluimdaria  and  Cbr- 
aUina  Cfficincdis  were  remarkably  fine.  They 
were  handsomely  displayed  under  the  grapho- 
scope,  and  were  ammged  by  Mrs.  Hamed,  of 
Camden. 

We  understand  that  it  is  the  purpose  of  the 
Society  to  hold  these  receptions  more  fre- 
quenily  in  the  future.  Free  tickets  of  admis- 
sion may  be  had  by  applying  to  any  of  the 
officers  or  members. 

On  the  evening  of  July  7th,  Mr.  Kathan  T. 
Perkins,  of  Merehantville,  delivered  a  lecture 
on  "  Forest  Trees  "  before  the  Society. 


Beading  Soeietjr  of  Natural  Selenoe8.—At 

the  meeting  of  this  Society,  held  June  23,  the 
principid  feature  was  the  microseopical  exhi- 
oition.  There  were  twenty-seven  microscopes 
on  exhibition.  Among  those  present  were 
many  prominent  citizens  and  scientists,  and 
the  interest  manifested  was  most  pronounced. 
The  Beading  gentlemen  interested  in  this  par- 
ticular branch  of  science,  and  who  were  present 
with  instruments,  were  Dr.  M.  A.  Rhoads,  Dr. 
Stanly  Smith,  each  having  two  instraments  on 


exhibition;  Dr.  William  F.  Muhlenbere,  Dr.  P. 
M.  Ziegler,  Dr.  J.  Ellis  Kvatz,  Pro!  D.  B. 
Brunner,  and  Dr.  Israel  Cleaver,  each  having 
one  instrument.  A  number  of  new  and  beau- 
tiful specimens  were  exhibited,  the  gentlemen 
in  attendance  explaining  the  nature  and  points 
of  each  as  they  were  shown. 


Fairfleld    (Iowa)    inoroscoplc    Clab.— 

Thursday  evening,  July  28th,  the  Fairfield 
Microscopic  Club  neld  its  first  annual  recep- 
tion in  the  Presbyterian  church.  Printed  in- 
vitations were  issued  in  due  form,  and  a  large 
and  appreciati  e  company,  composed  of  the 
dite  of  the  city,  was  in  attendance.  The 
exercises  of  the  evening  were  opened  with 
prayer  by  Bev.  A.  S.  Wells,  and  occasionally 
interspersed  with  music  by  Misses  Thompson, 
Mohr  and  Stribling.  The  first  address  on  the 
programme,  **  Microscopic  Vision,'*  was  de- 
livered by  Dr.  B.  J.  Molu:.  He  showed  in  this 
the  wonderful  magnifying  properties  of  the 
microscope,  and  gave  numerous  instances  of 
the  exquisitely  fine  tests  to  which  objects  had 
been  subjected  by  this  powerful  little  instru- 
ment. The  next  address,  ''Practical  Uses  of 
the  Microscope,"  was  delivered  by  I^of.  A. 
McGalla,  in  which  the  gentleman  proved  the 
microscope  to  be  a  first  class  detective  and  in- 
vestigator. He  cited  a  number  of  interesting 
instances  of  its  uses  in  each  case,  proving  it  to 
be  of  inestimable  value  in  the  cause  of  scien- 
tific research.  The  professor  illustrated  his 
remarks  in  a  practical  manner,  showing  a 
number  of  fine  oojects  by  the  aid  of  the  stere- 
opticon  and  projection  microscope.  Then 
followed  an  exhibition  of  microscopic  objects. 
Si)ecimens  within  the  scope  of  botaiiv  and 
mineralogy  were  shown  by  Prof.  A.  McCalla 
and  Geo.  D.  Clarke.  Circidation  of  blood  was 
shown  by  Dr.  T.  L.  James.  This  was  finely 
illustrated  in  the  case  of  circulation  in  a  frog*s 
foot.  Specimens  belonging  to  the  province  of 
entomology  were  exhibited  by  John  Grinstead. 
Histolosy  and  patholoey  were  illustrated  by 
Dr.  B.  J.  Mohr,  assisteoT by  C.  £.  Stoner,  the 
former  gentleman  possessing  one  of  the  very 
finest  and  latest  microscopes  that  can  be  pro- 
cured. A  section  of  diseased  liver,  cancer  and 
numerous  other  objects  -were  shown  under 
this  instrument.  Imscellaneous  objects  was 
the  class  assigned  to  Dr.  D.  H.  Worthington. 
The  club  feels  highly  flattered  and  encour- 
aged by  the  appreciation  manifested  by  the 
cittzens  in  its  first  public  effort,  and  hope  to 
be  able  to  furnish  other  and  better  entertain- 
ments in  the  future.  Sscbxtaby. 


Bnflkdo  MlcroseoDlcal  Club.— A  largely  at- 
tended meeting  of  tne  Microscopic  Club  was 
held  Wednesdav  evening,  September  14th,  at 
the  rooms  kindly  placed  at  tneir  disposal  by 
the  Common  CounciL  The  Secretary,  Dr.  Lee 
H.  Smith,  reported  that  the  club  was  in  a  very 
flourishing  condition,  financially  and  other* 
wise.    He  called  attention  to  the  many  new 
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names  that  had  been  added  to  the  roll  and 
the  inoreaain^  interest  in  the  proceedings.  The 
broad  and  liberal  basis  upon  which  it  was 
organized  had  been  sufficient  to  secnre  sup- 
port both  pnblio  and  private.  The  papers 
presented  at  the  meetings  np  to  last  Jnne  are 
of  the  greatest  interest,  not  onl^  securing 
ready  publication  but  republication  in  the 
leadinff  technical  journals.  The  Club  had 
opened  for  1881-82  with  a  full  attendance,  and 
tne  manifest  determination  of  each  member  to 
make  the  coming  winter  more  suooesaful  than 
any  in  the  past. 

Mr.  Fell  presented  a  short  review  of  the 
Columbus  B&eeting  of  the  American  Societgr  of 
Miorosocmists.  The  future  success  of  the' 
Society,  he  said,  was  assured  by  its  large  at- 
tendance and  the  many  original  papers  which 
were  read,  showing  the  great  advance  that  has 
been  made  in  the  past  year.  The  preparations 
for  the  next  meeting  to  be  held  at  £lmira  were 
already  under  way.  Subscription  papers  were 
being  circulated  and  had  met  with  a  reception 
so  ceneroufl  as  to  surprise  the  organization. 
He  Delieved  the  gathering  would  surpass  in 
every  way  any  meeting  that  had  been  held 
heretofore  in  any  oount^.  The  names  of  some 
of  the  most  prominent  microsoopists  were 
down  for  papers  which  would  be  original  to  a 
great  extent  and  of  incalculable  value. 

Professor  Kellicott  gave  a  review  of  the  cur- 
rent microscopic  literature,  and  emphasized 
the  statement  of  Dr.  Leidy  that  trichina  were 
found  in  one  of  everv  ten  thousand  hogs. 
Professor  Kellicot  said  he  had  never  found 
trichina  in  the  pork  sold  in  the  Bui&lo 
markets.  Trichina,  in  Prof.  Leidy's  opin- 
ion, are  killed  by  the  usual  cooking  pro- 
cess, and  all  food  animals  were  liable  to  para- 
sites. The  suspicious  character  of  the  dust  of 
our  streets  was  referred  to  by  Prof.  Kellicott, 
it  beins  dried  and  pulverized  fllth  and  dirt  of 
a  kind  liable  to  produce  disease  of  a  virulent 
nature  under  certain  conditions. 

A  paper  by  the  President  of  the  New  York 
Microscopical  Club  on  *' Oleomargarine  and 
Butter  "  was  given  in  brief  as  follows: 

The  process  was  patented  in  1873.  There 
were  exported  in  the  year  ending  June,  1880, 
19,838,330  pounds. 

The  Manufacture  is  thus: — 

1.  The  caul  fat  is  thoroughly  washed  and 
xeduced  to  a  pulpy  condition. 

2.  The  fat  is  separated  fh>m  the  adipose  by 
melting  at  a  temperature  not  higher  tnan  125 
degrees  Fahrenheit.  The  oil  after  akimming 
is  drawn  ofll 

3.  It  is  then  packed  in  doths  and  subjected 
to  a  gradually  increasing  pressure  at  a  tempera- 
ture or  80  to  90  degrees,  until  the  oil  is  pressed 
out,  leaving  the  stearine  in  the  press. 

4.  The  ou  is  churned  with  sour  milk,  drawn 
out  of  the  chums  into  tubs  containing  pounded 
ice,  when  it  immediately  solidifies. 

6.  After  separation  firom  the  ice  it  is  crum- 
bled by  hand  and  again  churned  with  sour 
tnilk,  after  which  it  is  worked  solid  and 
packed. 


The  microscope  will,  when  properiv  nsed, 
enable  us  to  distinguish  between  '*  oleomai- 
ffarine  "  and  butter.  The  former,  when  p«i- 
lect,  contains  no  ciystals. 

Th,  W.  C.  Barrett  made  some  veiy  interest- 
ing remarks  regarding  his  prosecution  of  the 
study  of  microscopy  abroad. 

Mr.  Henry  Mills  called  attention  to  the 
numerous  varieties  of  animal  life  to  be  found 
on  this  side  of  the  Niagara  Biver,  and  the 
comparative  dearth  of  material  in  the  pondt 
and  dams  on  the  other  side  and  in  the  oonntzr 
surroundinff  Buffalo. 

Prof.  KeUicott,  in  his  report  of  penonil 
work,  gave  an  interesting  history  and  de- 
scription of  several  rare  ana  peculiar  larrs  of 
certain  beetles— particularly  the  Fstffkms 
Lecontd. 

He  also  called  attention  to  the  finding  by 
Mr.  Mills  and  himself  of  the  first  of  anev 
species  of  sponge,  which  was  reported  to  the 
club  in  April.  The  spiculte  on  this  sponge 
had  been  examined  hj  Mr.  H.  J.  Carter,  of 
Dublin,  the  most  prominent  authority  of  the 
present  day  on  spon^e«,  and  erroneoiuly 
pronounced  to  be  parasitic.  For  this  reason 
ne  stated  that  it  should  be  considered  u 
belonging  to  a  species  which  he  bad  dis- 
coverMl.  The  spicule  being  uniform,  hollov, 
and  closely  attached  to  the  body,  it  could  not, 
except  throuch  some  mistake  in  mounting  or 
observation,  be  called  parasitic  any  more  thfln 
are  the  horns  of  a  cow.  The  sponge  was 
evidently  new,  and  since  two  more  spea- 
mens  had  been  added  by  Mr.  Potts,  of  Phil*^ 
delphia. 

Ilie  club  adjourned  at  a  late  hour  to  meet 
October  11th.  Prof.  KeUicott  will  present  a 
paper  on  some  original  inveatigationa  made 
this  summer. 


CanAndAijpiiA  MIeroscopIeil  ^^fMj*-^ 

regular  meeting  of  the  Society  was  held  at  the 
residence  of  Dr.  H.  Jewett,  on  the  evening  of 
Tuesday,  July  12th,  1881.  The  meeting  vas 
called  to  order  at  8.30  p.lc,  and  the  minntee  of 
the  last  meeting  were  read  and  approred. 
The  foHowing  members  were  present;  The 
President,  Major  C.  A.  'iUchardson,  Dr.  m 
Mrs.  H.  F.  Bennett,  Mr.  and  Mh.  S.  D- 
Backus,  Dr.  Carson,  Dr.  Hallenbeck,  B«t.  Dr. 
Curtis,  Bev.  Mr.  Hiscox.  IGss  Munger,  Mr. 
John  M  Clarke,  Dr.  J.  Jewett,  and  honoisiT 
member.  Prof.  Geo.  L.  Smith. 

In  place  of  the  regular  appointee.  Dr.  Ben- 
nett, Prof.  Smith,  of  Baltimore,  kindly  con- 
sented to  give  a  paper  upon  **Food  Adolten* 
tion."  As  was  anticipated  this  subject  vtf 
ably  treated,  and  was  of  great  interest  to  iU 
present.  The  writer  remarked  that  in  the  fii« 
place  in  the  examination  of  foods,  both  chezDi- 
cally  and  microsoopically  to  detect  adolt^ 
taon,  he  had  followed  in  the  main  the  methods 
of  Hassall,  but  as  the  directiona  aiven  bf}^ 
author  were  only  general,  he  had  oeen  obbgw 
to  learn  many  practical  details  bv  actual  «^ 
rience.  Among  the  articles  he  had  emmned 
and   found  adnltenited  are  tea,  coffee,  noia, 
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sngar,  milk,  laid,  mtistard,  oatmeal,  potted 
meats,  etc  The  preyalenoe  of  adnlteration  in 
nearly  all  articles  in  the  grocery  Une  was  forci- 
bly ulustrated  in  different  ways.  Even  the 
iarmers  themselyes,  and  especially  those  liv- 
ing near  the  cities,  take  part  in  this  nefarious 
badness,  thus  thwarting  the  fulfillment  ofthe 
demand  for  pore  country  produce. 

Tea  was  taken  as  an  example  of  adulterated 
articles,  and  dwelt  upon  at  some  length.  The 
tea  plant  is  an  evergreen  plant,  from  3  to  6 
feet  nigh.     It  yields  three  crops  of  leaves  a 

J  rear,  which  are  made  into  tea.  The  young 
eaves  and  buds  of  the  first  crop  gathered  in 
May  make  the  finest  quality  of  tea.  The  leaves 
of  me  second  and  third  crops,  gathered  later, 
make  inferior  grades  of  tea. 

AH  the  varieties  of  black  and  green  tea  come 
from  the  same  species  of  tea  plant,  the  differ- 
ence being  due  to  soil,  climate,  age  of  leaves, 
and  mode  of  preparation.  The  black  teas  gen- 
eially  come  from  plants  on  mountain  slopes, 
and  the  green  from  those  in  rich  soil.  The 
leaves  are  allowed  to  ferment  in  heaps  for  a 
number  of  hours  in  order  to  make  the  black 
teas,  in  Uiis  way  acquiring  the  black  color,  and 
afterwards  they  are  dried  and  rolled.  To  make 
green  tea,  the  leaves  are  roasted  when  f^sh 
and  quifddy  dried  and  rolled. 

The  appearance  of  the  older  leaves  when  un- 
rolled is  quite  characteristic,  but  to  determine 
adulteration  certidi^  a  view  of  the  cell  struo- 
ture  is  necessary.  The  epidermic  cells  vary  in 
size  and  sharpness  of  outline.  The  stomata 
are  all  on  the  under  surface  and  are  very  nu- 
merous; they  are  a  little  oval  in  shape.  The 
hairs  are  on  the  under  side  of  the  leaf 

The  Chinese  use  millions  of  pounds  a  year  of 
the  leaves  of  other  plants  to  adulterate  tea. 
They  oill  the  product  by  the  significant  name 
of  '*lie  tea."  The  adulteration  consists  in  the 
leaves  of  other  plioits,  the  dust  of  the  tea 
leaves,  sand,  quartz,  and  magnetic  oxide  of 
iron.  These  are  treated  with  a  preparation  of 
starch.  Boiling  water  poured  on  tea  leaves 
will  cause  them  to  unroU,  so  that  other  leaves 
can  often  be  detected  in  that  way. 

There  are  a  number  of  factories  in  this  coun- 
try where  exhausted  tea  leaves  procured  from 
hotels  and  restaurants  are  fixed  over  and  put 
on  the  market  again.  They  are  washed  in  gum 
and  dried  again,  but  they  can  be  easily  de- 
tected, because  the  roll  of  the  leaf  is  less  regu- 
lar, and  many  fiat  pieces  occur.  They  are  also 
unnaturally  glossy. 

Graphite,  Prussian  blue,  indigo,  turmeric, 
etc.,  are  used  for  giving  color  to  tea.  These 
can  be  detected  by  a  low  power  of  the  micro- 
scope, which  shows  the  clots  of  coloring  mat- 
ter separate  and  distinct 

Coffee  is  adulterated,  and  the  easiest  way  to 
detect  this  is  to  examine  the  cell  structure. 
Manufacturers  have  gone  so  far  as  to  pass  car- 
rots, parsnips,  chiooxy,  acorns,  ana  baked 
horses  and  cows'  livers  through  a  machine 
which  makes  an  imitation  of  the  coffee  kernel. 
The  following  specimens  were  exhibited  to 
illustrate  the  subject  of  the  paper:  Tea  leaves, 


both  upper  and  under  surface,  ground  coffee* 
chicory,  adulterated  mustard  and  pepper,  also 
good  and  poor  milk.  Several  drawings  were 
also  shown  illustrating  the  subject,  and  some 
of  the  impurities  in  drinking  luid  lake  water 
wero  described. 

The  speaker  then  illustrated  his  method  of 
mountins  specimens  in  glycerine  jelly,  a  sub- 
stance which  is  fluid  at  ordinary  temperatures, 
but  stiffens  when  cold,  and  can  then  be  readily 
confined  beneath  the  cover  glass  by  a  ring  of 
damar  applied  by  the  brush. 

After  refreshments  had  been  served  the  So- 
ciety adjourned  till  Aug.  9th,  the  place  of 
meeting  not  being  determined,  upon. 

J.  H.  Jbwxtt,  Sec. 


The  Society  met  at  the  residence  of  Mr.  F. 
F.  Thompson,  on  Tuesday  evening,  August  9th, 
1881.  The  meeting  was  called  to  order  at 
8:20  P.M.,  by  the  President,  Migor  C.  A.  Rich- 
ardson, and  the  minutes  of  the  last  meeting 
wero  read  and  approved. 

Dr.  Bennett  then  read  a  paper  upon  "  Blood. '^ 
This  was  brief  but  to  Uie  point,  and  it  was 
finely  illustrated.  Blood  was  first  described 
as  a  whole,  and  found  to  be  composed  of  two 
portions,  viz:  the  globules  or  corpuscles  and 
the  plasma.  The  weight  of  the  blood  is  about 
one-fifth  or  one-eighth  that  of  the  whole  bodjf . 
The  corpuscles  form  about  forty  per  cent,  in 
volume  and  the  plasma  the  remainder.  The 
corpuscles  aro  flattened  discs,  which  vary 
from  one  throe-thousandth  to  one  four-thous- 
andth of  an  inch  in  diameter,  and  aro  about 
one  sixteen-thousandth  of  an  inch  thick.  The 
largest  aro  found  in  the  elephant,  and  the 
snudlest  in  the  musk  deer.  They  are  red  in 
color,  hence  the  color  of  Hxe  blood,  and  this  is 
due  to  the  prosence  of  a  coloring  matter,  haama- 
tine  which  consists  largely  of  iron. 

In  man,  and  in  almost  all  other  mammal- 
ians, these  corpuscles  are  circular  in  outline. 
The  onl;^  exception  is  seen  in  the  mala  of  the 
camel  tnbe.  In  birds,  reptiles,  and  fishes  they 
are  oval  in  form  and  posesa  a  nucleus.  Beale, 
Flint,  Dal  ton,  and  otners  maintain  that  they 
aro  homogenous  bodies  composed  of  soft  gela- 
tinous matter.  Others,  and  among  tnem 
Bichardson,  of  Philadelphia,  hold  that  they 
are  sacks  with  a  cell  membrane,  and  fiuid  con- 
tents. The  former  theory  is  the  moro  probable 
one. 

They  have  the  power  of  reproduction  like 
isolated  cells.  Delicate  radiating  lines  across 
the  corpuscle  are  the  first  indication  of  the 
separation  of  one  into  several  new  corpuscles, 
and  this  process,  it  is  affirmed,  has  been  ob- 
served under  the  microscope.  The  oval  cor- 
puscles of  birds,  reptiles,  and  fishes,  are  much 
lai^er  than  the  roxmd  ones  of  man  and  other 
animals.  The  largest  aro  found  in  the  Proteus, 
and  aro  one  three  hundred  and  thirty-seventh 
of  an  inch  in  diameter. 

Thero  are  white  corpuscles  found  in  the 
blood  beside  the  red  ones.  They  are  less  in 
number,  however,  the  proportion  being  that  of 
one  white  to  200  or  300  red  ones.    They  are 
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xarel^  less  than  one  three-thousandth  of  an 
inch  in  diameter,  They  differ  greatly  in  ap- 
pearance from  the  red  oorpasclea,  being  grann- 
lar  and  pale  in  color.  They  are  separate  and 
distinct  from  the  red  ones,  and  are  not  deriTed 
from  them  as  some  suppose. 

Fibrine  was  described  as  one  of  the  const!- 
tnents  of  the  plasma  of  the  blood,  and  speci- 
mens were  exhibited  which  had  been  obtained 
ftom  the  bnllock's  blood  b^  whipping  it  with  a 
bnndle  of  twigs.  After  this  the  circulation  of 
the  blood  was  idluded  to,  and  the  power  which 
keeps  the  blood  in  motion,  as  well  as  the  so- 
-called vaso  motor  system  of  nerves,  which  con- 
trols the  amount  of  blood  in  the  finest  capil- 
laries and  smaller  blood  vessels. 

Two  live  frogs  were  suitably  arranged,  under 
jnicrosoopes,  so  that  the  blood  could  be  plainly 
seen  circulating  in  the  web  of  the  foot.  The 
corpuscles,  both  red  and  white,  were  also 
€hown  highly  ma^ified.  Fibrine  was  also 
placed  under  the  microscope,  and  its  peculiar 
structure  shown.  Dr.  Carson  exhibited  some 
toad's  blood  under  his  microscope. 

After  the  reading  of  the  paper  some  discus- 
sion followed,  and  other  members  exhibited 
specimens.  Bdajor  Bichardson  showed  some 
beautiful  grains  of  sand,  which  had  been 
forwarded  here  from  Yarmouth,  Nova  Scotia. 
Dr.  J.  H.  Jewett  showed  the  head  of  a  common 
bouse  fly,  and  also  the  diatom,  Plenrosigma 
angulatum. 

Mr.  F.  F.  Thompson  was  appointed  to  give 
the  next  paper,  and  the  society  adjourned  to 
again  meet  at  his  residence  the  second  Tuesday 
in  September. 

John  H.  Jxwstt,  Secretary. 


BXOHAKGXS. 
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Some  Observations  on  Pond  Life.* 


BY  D.    8.   KKLLIOOTT. 


URING  ihe  greater 
part  of  July  last 
I  had  the  BatiBfac- 
tion  and  the  high 
privilege  of  recre- 
ating in  central 
Michigan.  I  re- 
gard it  a  pleasur- 
able task  to  give 
an  account  of  my- 
self in  the  matter 
of  field  work  with 
the  microscope,  as 
a  loyal  member 
of  this  clnb— certainly  as  a  naturalist, 
and  in  love  with  nature,  there  is  pleasure 
in  expression.  I  was  advantageously  located 
on  the  banks  of  the  Shiawassee  River,  near 
the  city  of  Coruuna.  I  was  fairly  equipped, 
liaving  a  good  boat,  a  convenient  outfit 
of  nets,  dipping  bottles,  pippettes,  hand- 
lens,  compound  microscope  and  fixtures, 
and  so  on.  My  expenence  in  preparation 
for  this  excursion  lea<ls  to  the  remark  that 
when  one  is  i>acking  up  his  **  kit,"  there  is 
usually  surprise  on  account  of  the  posses- 
sion of  so  much  goods,  and  also  surprise 
that  it  takes  so  many  things  to  do  comfort- 

*Ilead  beforo  the   Buffalo  Microscopical  Club 
IM.  11. 1881. 


ably  a  little  work.  But,  after  getting  really 
at  work,  I  could  appreciate  my  facilities, 
and  was  convinced  that  I  had  not  taken 
trouble  without  return,  ^yhile  I  am  well 
aware  that  the  amount  of  personal  gratifi- 
cation and  rejuvenescence  was  out  of  all 
proportion  with  the  amount  of  fresh,  new, 
or  useful  facts  brought  to  light,  still  I  have 
reason  for  hoping  that  I  have  compounded 
enough  to  interest  you  for  the  few  minutes 
allotted  to  this  paper,  and  perhaps  that  to 
some  I  have  suggested  desirable  lines  for 
observation. 

At  the  outset,  I  shall  i*efer  to  three  very 
unlike  forms,  unlike  in  their  nature  yet 
closely  alike  in  external  appearance.  They 
are  the  larva  of  a  beetle,  Psephenus  Leoontei^ 
The  larva,  or  rather  its  case,  of  a  nenrop- 
terous  insect,  and  the  shell  of  the  fresh 
water  limpet,  the  mollusk,  Ayicylus  fuscus. 
Although  they  resemble  so  closely  one 
another  on  superficial  examination  and 
occur  in  the  same  situation,  in  fact  have  all 
been  taken  in  company,  it  is  not  apparent 
that  any  one  of  them  is  protected  because 
it  so  closelv  simulates  or  mimics  the  others; 
yet  careful  attention  to  their  habits  and 
enemies  may  discover  such  to  be  the  case. 
I  am  persuaded  that  some  at  least  of  so- 
called  examples  of  protective  mimicry  re- 
corded in  the  books,  rest  upon  as  vague 
notions  of  habits  and  occnrrenoe  as  ve 
possess  concerning  these  forms.  Indeed  it 
is  not  difficult  to  make  out  a  case.  In  the 
first  place,  there  is  pressing  need  of  pro- 
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tection.  There  are  scores  of  htingrj 
mouths,  attended  by  astonishingly  keen 
eyes,  incessantly  seeking  and  remorselessly 
devouring  every  attainable  soft-bodied 
larva  or  moUnsk.  There  is  no  millenial 
[)eace  down  beneath  the  plaoid  azure-re- 
flecting bosom  of  the  fresh  waters.  To 
capture  and  to  avoid  capture  fill  up  the 
sum  of  aquatic  animal  life.  Fortunately 
our  size,  intelligence  and  environment 
enable  us  to  contemplate  other  qustions; 
the  wonderful  adaptations  of  living  forms 
to  their  inevitable,  their  beauty,  their  sim- 
plicity, their  complexity.  All  these  and 
many  more  are  for  our  study  and  delight. 
An  aquatic  insect  larva,  or  uncovered  mol- 
lusk,  must  escape  the  numerous  active 
linny  tribe,  as  well  as  the  predacious  indi- 
viduals of  their  own  *'  kith  and  kin,"  often 
their  most  dangerous  foes.  Why  not  then 
say  our  soft-bodied  beetle  larva,  for  pro- 
tection has  taken  this  particular  form,  mim- 
icing  its  companions  the  shelled  mollusk 
and  the  gem-cased  neuropter.  But  without 
considering  this  question  further,  there  is 
enough  of  interest  attached  to  these  animals 
to  hold  our  attention  and  repay  study. 

The  true  nature  of  the  larva  of  Psepheniui 
Leconiei  has  sometimes  been  overlooked  ; 
by  none  more  remarkably  than  by  DeKay, 
who  described  it  in  Part  I. — 53,  "Zool- 
ogy of  the  Nat.  History  of  N.  Y.,"  as  a  crus- 
tacean, under  the  name  FluvicoUi  Herrickii ; 
he  also  gave  a  poor  figure.  He  called  at- 
tention to  ''the  singular  coincidence,  that 
animals  bearing  so  strong  an  external  re- 
semblance to  trilobites  should  be  found  at 
the  most  remarkable  locality  in  the  United 
States  for  these  extinct  animals. "  DeKay 
did  not  suppose  that  they  were  of  the  same 
orders,  but  that  they  wei*e  allied  in  form. 
Agassiz  in  his  "Lake  Superior,"  page  241, 
describes  this  larva  quite  at  length,  but 
£(ives  no  figures ;  he  obtained  his  specimens 
in  the  Niagara  River.  Mr.  David  F.  Day 
has  recently  found  them  abundant  in  the 
river  above  the  Falls.  I  have  taken  them 
this  summer  in  the  ci'eek  at  Hamburg, 
N.  Y.,  besides  our  Michigan  locality.  They 
owe  their  deceptive  form  to  an  uncommon 


lateral  expansion  of  the  skin  of  the  back, 
BO  while  the  body  of  the  larva  has  the 
usual  shape  and  number  of  articulations, 
the  animal  appears  as  an  oval,  fiat,  yellow- 
ish green  patch,  reminding  one  quite 
forcibly  of  the  Argulus  so  well  known  to  ns 
from  the  blue  pike  of  our  river.  It  dings 
closely  to  the  wood  or  rocks,  aided  by  the 
dorsal  expansions  which  are  edged  bji 
closely  set,  rather  ample  fringe  on  their 
outer  and  front  margins.  I  found  the  ends  oi 
miissel  shells  protruding  from  the  mud,  one 
of  its  favorite  resting  places.  Agassiz  m$, 
"Its  elliptical  shield  was  firmly  adbermt 
to  the  stones  by  its  ciliated  margin,  aDil 
forms  an  excellent  protection  under  ^liieli 
the  later  transformations  could  take  place 
with  safety." 

I  refer  now  to  one  or  two  points  in  its 
anatomy.  The  I'espiration  is  by  branchift, 
as  in  many  aquatic  larv»;  but  its  brancbis 
are  quite  peculiar;  they  arise  from  near  tlie 
posterior  border  of  the  ventral  side  of  the 
abdominal  rings;  they  consist  of  a  main 
trunk,  bent  outwards  a  short  distacoe 
above  its  origin,  and  bearing  along  its 
under-side  ten  long  filamentous  branch^. 
These  are  waved  to  and  fro  in  a  manQ^r 
that  reminds  one  of  the  motion  of  the  false 
feet  of  the  cray  fish,  or  of  the  similar 
branchial  motion  in  certain  neuropteit)ns 
larvflB,  particularly  that  of  Corydalta  carafi- 
tus,  Agassiz  gives  the  number  of  brandiift 
as  six,  I  can  find  but  five  on  mounted  speci- 
mens in  my  possession.  He  sIjjo  says 
"  that  there  is  a  large  bundle  of  filaments 
connected  with  the  anal  opening,  -^hkh 
may  be  retracted  and  ordinarily  not  visible 
in  dead  specimens."  I  am  not  able  to  find 
these  in  either  dead  or  living  specimens,  I 
have  found,  however,  a  beetie  larva  of  tb<* 
same  general  form,  living  in  company  wiib 
it,  which  has  such  a  branchial  bundle,  but 
it  has  no  ventral  branchiw;  species  not 
kno\7n,  probohlj,  Helicftnsli(Jiophiiu8.  This 
one  may  be  readily  distinguished  from  ihe 
former  by  its  outline,  which  is  ovate  or 
naiTOwer  posteriorly,  and  by  four  hghi 
spots  on  its  back. 

It  is  worthy  of  note,  that  the  larvw  taken  at 
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Gomima  were  all  infested  by  a  rotifer  -which 
literally  oovered  and  loaded  their  antennie, 
legs,  etc 

The  second  form  of  this  triad,  the  beau- 
tifal  shield  or  case  of  the  Neurcpter,  is  com- 
posed of  quartz  sand,  in  this  particular 
locality  of  sand  of  many  colors,  firmly 
bound  together.  The  oval  shield  is  convex 
above  and  concave  below,  and  on  the  under 
side  of  this  one  is  another  narrower, 
shorter  one,  which  forms  the  cavity  or 
pocket  in  which  the  insect  resides.  As  it 
grows  it  cements  rows  of  sand  grains  about 
the  edge  of  the  upper  plate  and  along  the 
front  edge  of  the  under  one;  as  the  larva 
cannot  easUy  reach  the  posterior  end  of 
the  shell,  the  growth  is  anteriorly  and 
laterally,  so  the  older  ones  are  somewhat 
fan-shaped.  Seen  from  above  there  is  a 
small  opening  at  the  posterior  end  of  the 
upper  plate. 

The  third  form,  Ancylu8  /uscus  (?)  was 
common  enough  on  flags,  bulrushes,  and 
stones;  is  abundant,  too,  in  the  Niagara, 
especially  in  autumn,  on  water-weeds.  A 
thio,  clean  shell  affords  a  good  oppor- 
tunity to  observe  the  heart's  action  and 
other  interesting  points. 

I  mention  next  the  polyzoa  observed. 
Only  two  species  could  be  discovered, 
while  at  least  seven  species  were  identi- 
fied from  the  Niagara  during  August  and 
September.  These  species  are  Pnludin- 
eUn  Ehrenbergiit  and  PlumateUa  diffusa. 
The  former  occui-s  on  stones  and  other 
objects  where  there  is  considerable  move- 
ment of  water;  it  prefers  darkness,  so  it 
is  almost  invariably  on  the  under  side  of 
its  support;  its  fine,  brown,  hair-like 
tubee  resemble  so  closely  the  roots  of 
aquatic  mosses  among  which  it  grows, 
that  we  must  know  it  and  search  for  it 
or  it  escapes  detection.  This  sensitive 
species  must  be  removed  to  the  micro- 
scope with  much  care,  or  it  will  not 
spread  its  tentacles  until  after  hours.  But 
when  it  does  come  out  from  its  tube  it  is 
ftu  exceedingly  beautiful  object.  This 
species  appears  to  be  very  widely  dis- 
tributed.   AUman  thinks  that  the  American 


species  are  identical  with  the  European. 
P.  diffusa  was  abundant  enough  under 
snags,  and  in  a  few  instances  it  was  taken 
from  the  pond  lily.  When  these  slender, 
brown,  branching  tubes  were  carefully 
removed  to  a  capsule  of  water  the  animal 
soon  displayed  its  beautiful  proportions, 
AUman  hXiy»,  *'  Among  the  most  beautiful 
and  interesting  forms  of  invertebrate  ani- 
mals, are  those  strange  phytoidal  animals 
which,  long  confounded  with  the  polyps, 
were  at  last  separated  as  a  distinct  group 
and  described  by  Thompson  under  the 
name,  Polyzoa,  and  shortly  after  indicated 
by  Ehrenberg  under  that  of  Bryozoa."  It 
is  sti*ange  that  these  creatures  have  not 
called  forth  more  study  and  mention  in 
this  country.  The  bibliography  ismeagi'e; 
the  writings  of  Dr.  Joseph  Leidy  and 
Prof.  A.  Hyatt  embrace  about  all  that  we 
have  to  consult. 

Of  the  several  kinds  of  eggs  studied  and 
determined,  only  one  or  two  are  refeixed  to 
here.  The  eggs  of  Donacia  cmi/tisa  occur 
on  the  under  side  of  pond  lily  leaves.  The 
beetle,  it  appears,  makes  a  round  hole  in 
the  leaf,  through  which  the  abdomen  is 
passed  from  above  and  the  ova  placed  in 
a  circle,  not  often  complete,  about  it  The 
egg  is  oblong,  length,  032  of  an  inch;  the 
white  gelatinous  covering  binds  them 
firmly  to  their  support,  it  extends  con- 
siderably beyond  them,  and  when  the 
mass  is  examined  with  a  low  power,  each 
ovum  appears  nearly  in  the  middle  of  a 
wedge-shaped  mass,  *6  of  an  inch  long. 
It  may  be  worth  mentioning,  that  the 
larva  of  this  beetle  may  be  found  in  the 
autumn  clinging  to  the  roots  or  rhizomes 
of  the  water  lily.  They  cling  in  a  peculiar 
way;  from  the  upper  side  of  the  last  ring 
project  two  brown  spines,  by  bending  the 
posterior  extremity  these  spines  are  brought 
in  front  of  the  larva  and  thrust  into  its 
food  plant.  In  the  spring  they  spin  im- 
pervious brown  cocoons,  attached  to  the 
lily  root  like  fruit;  in  these  the  larva  titms- 
forms,  the  beetle  appearing  in  June.  I 
have  said  the  egg  and  larva  above  are  those 
of  D.    con/usa,    because  that   species  was 
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oommon  on  the  lily  leaves  at  the  time  the 
eggs  were  taken. 

Let  us  next  consider  an  infusoritun  im- 
parting a  crimson  color  to  the  water  in- 
habited by  it.  On  approaching  a  pond 
caused  by  some  operations  of  the  coal 
miners,  I  saw  a  few  inches  from  the  margin, 
over  a  sandy  bottom,  a  baud  of  bright 
crimson  extending  several  feet.  The  dipping 
bottle  soon  showed  that  the  color  resnlted 
in  the  water;  the  microscope  proved  it  due 
to  a  ciliate  infusorium  present  in  vast 
numbers.  It  was  cylindrical,  varying  much 
in  length,  viz.,  from  1-5000  to  1-3000  of 
an  inch;  the  shorter  nearly  straight,  the 
longer  curved.  They  were  very  active; 
self  division  was  noticed  in  many  instances. 
They  proceed  through  the  water  with  a 
rolling  movement;  the  longer  curved  ones 
with  this  peculiar  motion:  the  anterior  end 
rotating  about  the  line  of  progression  at 
some  distance  from  it,  the  posterior  about 
it  as  an  axis.  They  remained  alive  impart- 
ing color  for  several  days;  it  gradually 
faded  until  the  infusoria  had  disappeared. 

A  week  later  the  color  had  disappeai'ed 
from  the  pond. 

Next,  a  word  about  some  guests  of  a  cray 
fish.  One  large  cray  was  put  into  a  small 
pail  of  water,  when  the  few  individuals  at 
first  seen,  of  the  intei*esting  Brachiobdella 
parasUa  turned  out  to  be  the  outposts  of  a 
great  company;  as  soon  as  the  water 
became  stale  they  assembled  about  the 
head  and  antennsB  of  the  cray  in  such 
numbers  that  these  parts  were  covered  by 
a  waving  fringe.  September  10th,  I  took 
crays  in  the  Niagara  equally  infested.  This 
parasite  is  near  to,  if  not  the  same  as,  the 
European  form  named  above,  but  the  egg 
is  quite  different  from  those  of  that  species 
as  figured  by  Dormer.  The  egg  of  this  one 
is  longer  (-01  of  an  inch)  than  wide  (*008  of 
an  inch),  instead  of  being  spherical;  the 
pedicle  is  also  shorter.  The  young  do  not 
escape  by  a  lid  but  push  out  the  shell  as  a 
silk  worm  pushes  out  its  cocoon.  The 
young  leaves  the  egg  tail  first;  when  it  is 
remembered  that  it  is  a  leech  with  only  one 
sucking  disc,  the  reason  is  obvious.     There 


are  other  diJBferenoes,  notably  in  oeooxienoe, 
the  jaws,  etc.,  which  difFerenoes  I  shall 
state  at  another  time.  Temporarily  I  call 
this  parasite  Brachiobdella  cambarL  On 
the  same  cmy  I  found  a  Cothumia,  which 
proves  to  be  (7.  astaci  of  Stein,  although 
this  species  occurs  on  cyclop^  etc 

Permit  me  to  speak  briefly  of  certain  fish 
observed.  I  found  one  quite  interesting 
Lernasan  not  before  reported  on  our  river 
fish.  It  occurs  on  the  red-fin  or  rough- 
head,  Luxilua  oomutus.  It  eloselj  re- 
sembles Lemeooera  tortua  which  I  found  on 
the  bullhead  last  year*  It  prefers  to  fssten 
just  back  of  the  pectoral  fin,  bat  rarely 
under  other  fins.  I  obtained  the  young. 
I  also  mention  finding  L.  cruciata  which  is 
common  on  the  rock  bass,  on  the  snnfish 
or  bream.  I  found  the  black  bsss  infested 
by  a  ''grub.*'  The  so-called  grub  is  a 
Distoma,  it  occurs  incysted  in  the  muscles, 
gills,  etc.;  it  is  easily  set  free,  when  it 
moves  about  for  some  time  in  the  water,  a 
flat,  oblong,  white  worm  a  quarter  of  an 
inch  long.  It  is  distressing  to  know  that 
so  fine  a  fish  harbora  so  mean  a  guest. 
The  bass  is  not  without  compensation, 
however,  for  the  fishermen  regard  them 
unfit  for  food  when  thus  infested,  so  that 
many  thus  escape  the  fryingpan.  I  have 
not  thus  far  met  with  an  external  parasite 
of  this  fish,  it  has  several  internal  ones 
besides  the  disloma,  A  moderate  sixed 
fish  was  taken  which  appeared  rather 
lean;  on  examination  of  its  intestines,  the 
corea  especially  were  found  to  contain 
large  numbers  of  an  Echinorhifncus  worm, 
yellowish  white,  from  i  to  |  of  an  inch 
long.  It  may  be  called  to  mind  that  the 
sexless  stage  of  these  worms  is  fonnd  iu 
the  invertebrates,  the  mature  form  with 
the  vertebrates;  the  fish  probably  took 
them  into  its  stomach  with  some  crusta- 
cean. 

I  refer  in  conclusion  to  an  interesting 
form  so  far  unknown  to  us  at  Buflalo, 
jviz.,  the  WolfficE,  the  most  minute  of  the 
flowering  plants.  This  plant  is  so  abun- 
dant in  ponds  about  Corunna  that  thick 
layers  are  often  met  with.     I  brought  home 
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a  quantity  of  these  emerald  gems,  wbioh 
irere  planted  in  a  pond  between  Fort  Porter 
and  the  Erie  Canal.     Shonld  this  planting  i 
sncoeed  in  establishing   this  lovely  form ' 
among  xlb,    I  shall   claim   a  reward — ^the 
gratitade  of  my  microscopical  fellows. 


A  Month's  Pond  Hunting.* 

TN  my  personal  work  for  the  month,  I  can 
^  report  having  found  many  interesting 
and  some  rare  specimens  along  the  shore 
of  Niagara  Biver.  The  stones  and  algaB 
have  been  covered  with  microscopic  life  to 
an  extent  surprising  and  gratifying  to  the 
microscopist. 

My  attention  has  been  attracted  by  the 
many  kinds  of  rotifers,  presenting  them- 
selves on  almost  every  occasion.  I  dis- 
covered some  fine  specimens  of  the  cepha- 
losiphon  Limnias,  a  tnbe  dweller  with  a 
single  antennsB  of  extraordinary  *' length 
and  versatile  power  "  (Hogg).  The  case  in 
which  it  lives  is  not  near  as  beautifnl  aa 
that  of  melioerta  ringens,  bat  the  animal  is 
very  active  in  its  motions  and  has  many 
points  of  interest  not  common  to  rotifers. 

The  long  antenna  is  first  thrust  out  and 
is  moved  rapidly  to  and  fro,  as  if  to  explore 
the  surrounding  water  for  safety.  Slack,  in 
his  **  Pond  Life,"  gives  a  figpire  and  descrip- 
tion. Hogg  also  speaks  of  its  remarkable 
character.  The  Micrographic  Dictionary 
considers  it  a  doubtful  genus  of  Rotatoria. 
The  correctness  of  this  opinion,  the  time  at 
my  command  will  not  allow  me  just  now  to 
investigate.  I  found  also  colonies  of  the 
"  megalatrocha  flavlcans,"  as  described  in 
^e  Micrographic  Dictionary.  A  single 
animal  is  about  the  size  of  the  rotifer 
vulgaris,  but  is  very  different  in  construc- 
tion. It  has  but  one  rotating  disc,  which, 
however,  is  large  and  horseshoe-shaped, 
displaying  the  ciliary  movement  in  a  re- 
markably beautifnl  manner.  The  common 
i*otifer,  you  know,  is  free,  and  is  a  very 
lively  fellow  when  it  pleases  him.  The 
megalatrocha  are  in  colonies,  by  estimation 

Ai*  ^  paper  read  before  the  Buffalo  MioroBCopioal 
^ub,  by  Henry  Mills.  Oct.  li,  I88I. 


of  about  260,  attached  nearly  to  one  point 
on  a  branch  of  niteila.  The  attachment  is 
at  the  posterior  extremity,  and  as  the  head 
is  the  larger  part  they  radiate  from  the 
point  of  attachment  forming  a  most  beauti- 
ful object.  They  are  very  lively,  and  keep  up 
a  constant  play  of  their  cilia  until  some-  [ 
thing  occurs  which  we  cannot  account  for,  ^ 
when  they  all  collapse  instantly  for  a 
second  or  two,  then  as  rapidly  renew  their 
movement.  The  species  of  niteila  upon 
which  I  found  these  and  many  other  of  the 
infusoria  is  quite  new  to  me.  It  is  very 
large  but  very  transparent,  showing  the 
movement  of  the  circulating  fluid  with 
great  clearness.  Among  our  four  species 
of  sponges,  I  find  those  which  are  known 
among  us  as  spongilla  asperrima  and  car- 
terella  tubisperma,  more  common  than  the 
other  two  vaideties.  Previous  to  this 
season,  C.  tubisperma  was  found  only  in 
fragments  sufficiently  large  to  enable  us  to 
identify  the  species.  This  year  we  have 
found  it  as  large  as  one's  hand  and  nearly 
two  inches  tHick.  S.  ottawaensis  presents 
itself  more  vigorously  than  ever  before^ 
although  the  specimens  found  are  stUl 
small  and  fragmentary.  I  have  seen  many 
fitigments  of  S.  Fragilis,  but  they  were  too 
small  to  be  worth  preserving.  All  the 
known  species  in  thb  vicinity  are  infested 
with  numerous  carnivorous  worms,  either  aa 
larvsd  or  as  full  developed  aquatic  animals. 
These  devour  greedily  the  infusoria, 
amoebsB,  and  sarcode  of  the  sponge,  so  thai 
especially  in  the  case  of  ottawaensis  all  that 
we  can  find  is  a  mass  of  spiculsB  and  stato- 
blasts  riddled  through  and  throagh  by  the 
camivorsB  before  named.  Statoblasts  of 
sponges  are  what  have .  been  variously 
named  egg  cases  or  ovfurian  capsules.  Each 
capsule  has  an  opening  for  the  escape  of 
its  contents  at  the  proper  season.  In  our 
C.  tubisperma  the  statoblasts  have  not 
merely  an  opening  or  foramen,  but  the 
opening  is  extended  by  a  tube  about  as 
long  as  the  diameter  of  the  capsule.  To 
each  of  the  tubes  there  are  branching  finger- 
like processes,  tendrils,  or  tentacle-shaped 
branches,  varying  in  number  from  three 
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<  to  tea  on  each  tube,  tei'minating  in  rather 
poorly  defined  hooklets.  There  are  only 
three  varieties  of  fresh  water  a ponges  known 
to  have  these  tubes  and  processes  or  any- 
thing resembling  them.  Two  of  these 
species  are  found  in  Philadelphia  and  one 
in  BufEiedo,  and  as  their  peculiarities  are  so 
marked  the  discoverers  of  them  felt  justi- 
iied  in  establishing  a  new  genus.  For  this 
purpose  it  was  deemed  best  to  consult 
a  certain  acknowledged  authority  on 
this  class  of  objects.  To  the  very  great 
surpiise  of  the  parties  interested,  this 
gentleman  pronounces  the  tubes  and  tenta- 
cles or  tendrils  to  be  parasitic.  The 
parasite  he  considers  to  be  akin  to  the 
spongiophagus  of  one  of  the  marine  species. 

•  We  do  not  know  upon  what  grounds  he 
bases  his  conclusions,  nor  do  we  see  how 
such  a  conclusion  can  be  amved  at  with 
the  objects  before  us.  We  have  mounted 
many  of  these  statoblasts  in  various  w^ays. 
The  most  successful  plan  adopted  by  my- 
self has  been  to  cut  sections  of  the  stato- 
blasts 80  as  to  trace  the  origin  of  the  tubes 
and  their  relation  to  the  inner  coatings  of 
that  body.  The  statoblasts  consist  of 
three  coats  or  walls.     The  outer  coat  is  a 

•  thick  crust  made  up  of  some  whitish 
granular  substance,  the  precise  character  of 
which  is  not  known.  It  is  held  together 
by  a  number  of  what  are  called  birotulate 

.  spiculse  placed  radially,  all  pointing  to  and 
from  the  centre.  These  birotulate  spiculse 
may  be  compared  roughly  to  double- 
headed  rivets,  the  heads  in  this  species 
being  stellate  in  form.  These  give  great 
strength  to  the  wall,  and  render  it  admir- 
ably adapted  to  protect,  during  winter,  the 
other  coats,  as  well  as  the  more  important 
germinal  matter  contained  therein.  The 
next  coat  is  thin,  transparent,  and  gener- 
ally amber-colored.  It  is  called  the  chi- 
tiuous  coat  from  the  supposed  nature  of  its 
composition.  The  inner  coat  containing 
the  eggs,  or  what  are  equivalent  to  eggs,  is 
YBYj  thin  and  delicate,  and  might  be  over- 
looked except  by  a  very  careful  observer. 
To  protect  this  delicate  membrane  and  its 
contents  from  any  abrasion    against   the 


inner  ends  of  the  birotulatee,  the  second, 
or  chitinous  coat  is  interposed,  and  in  e^m 
instance  where  the  sections  have  been  cut 
so  as  to  allow  it  to  be  seen,  we  find  th&t 
the  tubes  ami  their  attachments  are  merelT 
a  continuation  of  this  chitinous  coat.  I 
have  prepared  some  slides  of  statoblasts 
simply  by  crushing  them  on  the  slide  aftw 
they  were  mounted  in  balsam.  By  thie 
process,  in  many  cases,  the  outer  coat  has 
so  parted  as  to  expose  the  chitinous  coat 
and  tubes  in  their  entirety.  Another  con- 
vincing argument  against  the  pai-asitism  oi 
these  tubes,  is  th^  universality  of  ilieir 
presence  on  the  statoblasts  of  aU  three  of 
the  species.  If  some  wei'e  infested  &od 
otliers  were  free,  we  might  then,  at  least. 
suspect  the  presence  of  parasites,  but  everr 
statoblast  has  the  attachment  pecnliar  to 
its  species,  without  any  exception  so  far  as 
we  have  seen.  As  the  manner  of  making 
these  sections  may  be  interesting  to  those 
who  may  wish  to  examine  these  objects  for 
themselves,  I  give  my  plan.  Select  a  suit- 
able piece  of  sponge  having  plenty  of 
statoblasts,  wash  out  any  extraneous  matter 
in  a  tumbler  of  water;  then  take  the  sponge 
and  dry  it  for  a  minute  between  pieces  of 
blotting-paper.  Afterward  i-emove  it  to 
your  section-cutter,  secure  it  in  place  br 
two  or  three  pins,  or  anything  convenient^ 
if  necessary,  then  imbed  by  pouring  on  Lot 
parafiue.  When  quite  cold  and  hard,  cut 
into  sections,  putting  the  cuttings  into  hot 
water.  The  parafine  will  then  melt,  and 
sections  of  statoblasts  and  spicoke  will  fall 
to  the  bottom.  Let  all  stand  till  quite 
cold;  the  parafine  can  then  be  removed  aud 
the  sections  taken  out  and  mounted  a 
desired.  By  this  process,  I  think  it  will 
not  be  difficult  to  cut  sections  of  some  of 
the  larger  diatoms.  In  concluding  this 
short  paper,  allow  me  to  say  to  the  younger 
members  of  the  club,  that  they  will  find  it 
to  their  incalculable  advantage,  to  record 
the  observations  they  make  with  the  micro- 
scope, accompanying  their  remarks  with 
drawings,  even  though  they  may  be  of  the 
rudest  kind.  In  this  way,  forms  and 
particulars  will   be   impressed  npon  the 
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memory  so  as  not  soon  to    be  forgotten. 

This  is  a  characteristic  trait  of  all  great 

obseiTers. 

*  •  ■ 

The  Use  of  the  Microscope  in  Con- 
sumption. 

BUOKOaiS  OF  LXn^a    NBCROSIS  and  DiaiNTBCh 

RATION. 
BT    EPHBAIIC    OUTTBB,    M.  D., 

New  York,  late  of  Boston. 

IT  is  a  familiar  fact  that  in  consumption 
generally  (not  always)  the  Inngs  break 
down  in  their  stmctnre,  leaving  cavities, 
and  thns  are  wasted  and  consumed;  hence 
the  name  of  the  disease.  Opinions  of  stu- 
dents of  all  ages  vary  as  to  the  cause.  The 
best  opinion  the  writer  knows  of  is  that  of 
Dr.  Salisbury,  in  which  he  compares  the 
ravages  and  tissue  destruction  in  pulmo- 
oary  consumption  tO  the  ravages  of  diy 
rot  in  timber,  both  being  caused  by  fungus 
growths  or  vegetations.  This  is  not  the 
place  to  go  into  the  history  of  the  macro- 
scopic and  microscopic  evidence  that  sus- 
tains this  position,  only  the  writer  would 
bear  witness  to  the  truth  of  the  position. 
It  is  our  object  to  impress  the  fact  that 
when  the  lungs  break  down  in  consumption 
this  necrosis  and  sloughing  ^  positively 
shown  by  the  use  of  the  microscope  more 
decidedly  and  long  before,  in  some  cases, 
than  by  any  ordinary  physical  sign  of  ex- 
ploration. Again,  by  the  use  of  the  micro- 
scope we  can  tell  whether  the  lung  disin- 
tegration is  being  an'ested  (for  this  is  ar- 
rested sometimes),  and  whether  the  necro- 
sis has  ceased  to  exist. 

Tiiese  points  are  of  vital  interest  subject- 
ively and  objectively,  and  make  an  enthu- 
siast feel  like  exclaiming,  "God  bless  the 
makers  of  microscopes!" 

In  the  case  of  the  timber  rot  some  of  the 
connective  fibi-es  of  the  woody  tissue  resist 
the  decay  longer  than  others.  Thus  we 
have  timber  retaining  its  form  and  perform- 
ing its  duty,  while  none  of  its  ducts  and 
liber  fibres  are  decayed;  '  This  results  from 
the  fact  that  the  connective  fibrous  tissue 
of  the  vegetable  parenchyma  does  not  decay 
no  readily,  and  holds  out  longer.    It  is  so 


with  the  lung  rot  The  spongy  nature  of 
the  lung  is  due  to  its  histologictJ  elements 
embracing  and  being  built  up  of  elastic 
connective  fibrous  tissue  that  form  the  con- 
traoiible  and  expansible  network  of  the  air 
cells. 

Now,  the  anatomical  demonstration  of 
these  fibres  is  not  an  easy  matter,  or  was 
not  in  my  day.  But  the  pathological  de- 
monstration in  a  cased  consumption  is  not 
difficult.  The  disintegi-ation  caused  by  the 
fungus  vegetation  dissects  out  the  connect- 
ive elastic  fibres  with  beautiful  nicety  and 
accuracy — as  we  see  in  vegetable  dissec- 
tions made  by  the  processes  of  digestion 
undergone  in  traversing  the  alimentary 
canal  of  a  heifer  or  of  man.  The  soft  parts 
are  removed  without  disturbing  the  ana- 
tomical position  and  relation  of  the  fibres, 
so  that  notwithstanding  the  physical  dis- 
turbances met  with  in  expectoration  we  of- 
ten find  the  broken  ovals  of  the  air  lung 
cells  as  perfect  as  it  is  possible  to  conceive 
them  to  be,  and  gives  rise  to  complete  co- 
incidence with  the  inspired  'utterance :  ^'  I 
am  fearfully  and  wonderfully  made." 

Now,  if  an  honest  investigation  of  the 
sputa  of  a  suspected  consumptive  reveals 
the  presence  of  curling  fibrons  tissue  ar- 
ranged in  ovals  with  one-quarter  of  the 
periphery  broken  out,  or  portions  of  such 
tissue  not  so  symmetrically  arranged,  and 
such  curling  fibres  don*t  polarize  light,  it 
is  positive  human  evidence  that  the  lung 
tissue  of  the  person  expectorating  is  break- 
ing doom,  and  some  opinion  as  to  its  na- 
ture and  extent  can  be  formed  by  the 
abundance  or  paucity  of  the  fibi'es. 

Again,  patients  at  a  distance  can  forward 
their  sputa  for  microscopical  examination, 
and  a  great  deal  of  positive  evidence  as  to 
;  the  real  pathological  condition  of  the  lungs 
can  be  at  once  obtained,  and  besides  infor- 
mation given  as  to  how  the  patients  are 
progressing. 

Again,  impending  hsemorrhages  can  be 
foreseen  and  light  thrown  on  many  practi- 
cal therapeutical  points  that  turn  on  the 
presence  of  destructive  interstitial  lung  ne- 
crosis.   The  gentleman  alluded  to  above* 
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the  writer  and  others  have  thaa  foond  the 
microscope  to  be  of  priceless  use.  It  re- 
mains to  tell  how  the  sputa  is  examined: 

EiBST  Mbthod  (SaiiISbubt's). — Things  to 
be  had:  1.  A  positivelj  good  compound 
microscope,  1  and  li  inch  eje-piece,  i  or 
1-5  inch  objective  (ToUes's  objectives  an- 
swer perfectly,  and  this  is  said  without  dis- 
paraging other  makers).  2.  A  clean  slide. 
8.  A  clean  cover.  4.  The  sputa  from  the 
consumptiva  5.  Two  bistouries.  6.  A  tea- 
cup. 

Mode, — The  sputa  is  put  into  the  cup. 
The  bistoury  is  engaged  at  its  point  in  the 
sputa.  The  sputa  is  di-awn  up  and  out 
like  a  stick  of  molasses  candy.  Then  dex- 
terously a  small  portion  half  the  size  of  a 
pea  of  what  appears  to  be  a  dense  part  of 
the  sputal  cylinder  is  removed  by  the  other 
bistoury  and  placed  on  the  centre  of  the 
slide,  2.  It  is  then  covered  with  3,  and 
evenly  diffused  in  one  uniform  film  under 
the  cover.  Any  excess  of  sputa  outside  the 
peripheiy  of  the  cover  is  removed  by  a 
bibulous  cloth  or  paper.  The  specimen 
can  then  be  turned  in  any  direction,  and  it 
is  then  placed  under  the  microscope  and 
examined  as  any  other  object.  Probably 
no  individual  has  examined  more  sx>eci- 
mens  of  human  sputa  than  the  author  of 
this  plan. 

Sboond — ^Mbthod  of  thb  Wbtfeb. — ^Pos- 
sibly of  not  importance  enough  to  mention, 
but  as  this  is  history  it  is  named  as  prac- 
ticed by  myself. 

A.  Things  to  be  had:  1,  2,  3,  and  4,  same 
as  above.  5.  Two  common  wooden  tooth- 
picks, clean,  or,  6,  wooden  matches. 

Mode, — Same  as  above  stated,  save  that 
toothpicks  replace  the  bistouries. 

Betnarks. — ^Toothpicks  are  so  cheap  that 
new  ones  can  be  used  each  time  and  thrown 
away.  Their  comparatively  rough  exterior 
when  dry  makes  them  "  catch  "  the  slimy 
mucus,  we  think,  better  than  steel.  They 
require  less  care  and  are  less  dangerous. 
Same  remarks  may  be  made  of  the  proxi- 
mal end  of  common  luoifer  matches. 

B.  In  the  study  of  the  fauna  and  flora  of 
hydxaat  drinking  waters,  I  use  a  cell  with 


brass  side  and  with  a  glass  bottooL  SiaSr 
about  2 1  by  I  by  1-16  of  an  inch.  In  con- 
nection I  use  a  nice  low-angled  i-inch  ob* 
jective  of  about  f-inoh  working  distance. 
This  combination  allows  the  disuse  of  a 
cover  and  gives  a  much  larger  field  on  the 
stage  to  explore.  When  used  for  sputa  th» 
latter  is  deposited  in  the  cell  and  teased  out 
into  an  even  film  all  over  the  bottom  of  the 
celL  It  is  made  so  thin  as  to  expose  the 
whole  substance  to  examination,  and  is 
rather  less  trouble  than  mode  ▲,  as  it  doeft 
away  with  the  use  of  a  glass  cover,  which 
is  liable  to  be  broken,  but  it  involves  the 
use  of  the  horizontal  stage.  I  use  an  Amiei 
stand  for  this  tDorit,  not  cariog  if  it  is  old 
fashioned,  as  it  is  easily  and  comfortahlT 
employed,  more  so  than  the  best  Zentmayer 
in  this  special  instance.  The  sputa  maybe 
placed  on  a  common  slide  also. 

Third  Meihod.^BoU.  the  sputa  with  an 
equal  bulk  of  caustic  soda  in  solution  (2D 
grains  to  the  ounce  of  water),  and  examine 
the  sediment.  This  is  Dr.  Reginald  £. 
Thompson's  mode,  taken  from  liis  work  on 
the  ''Physical  Signs  of  the  Diseases  of  the 
Chest"— H.  Benshaw,  London,  1879— the 
best,  most  compact,  and  most  admirable 
compendium  we  know  of. 

Diagnosis — Polarised  Light, — Of  course, 
as  the  sputa  may  come  from  any  part  of 
the  air  passages,  and  as  foreign  substances 
floating  in  the  air  are  apt  to  be  inhaled,  it  is 
expected  to  find  in  the  expectonUion  many 
things  normal  and  abnormaL  The  diagno- 
sis is  based  on:  1.  Internal  evidence.  The 
tissues  are  so  characteristic  as  to  be  sw 
generis  and  reoogniaed  at  sight,  like  a  rhizo- 
pod  or  a  desmid,  for  example;  but  should 
a  fibre  of  cotton,  bast,  or  linen  fibre  be  so 
macerated  in  the  expectoration  and  roUed 
in  its  movements  as  to  break  up  into  fine 
fibrilln  they  may  become  twisted,  and  so 
disposed  singly  and  oollectiTely  aa  to  re- 
semble lung  fibres^ 

2.  The  polarieoope  decides  at  once,  as 
the  lung  fibres  do  not  polarice  light  Also 
the  detection  of  starch  coming  from  the 
food  is  easy.  Thus  lately  I  detected  s 
patient  in  eating  potatoeB,  which  she  had 
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been  restricted  from  in  tlie  diet  Tlie  fal- 
lowing »ro  unoug  tlioee  things  fouud  in  ttiu 
examioBtioiis  of  Hputa  for  elastic  Iting  fibres 
in  Bnapeoted  uiues:  1.  CotUrn  fibre.  Z  ISUk 
fibre.  3.  Liaeu  fibre,  i.  Wool  fibre.  5. 
Pitted  dncla.  6.  Amorphous  orgtuito  mat- 
tor.  7.  Daat  ouj  dint.  8.  Mucus  oorpus- 
clee.  9.  Do.  diatended  ivitU cystine  (Fig.  2). 

10.  Epitlieliom  ciliated   and  not  ciliated. 

11.  Astliiuatos  ciliaiis.  12.  Crystals  of  cho- 
lesterio.  13.  Ojatine.  11.  Skeins  of  my- 
celial fllameDte.  16.  Yeast  sporangia.  16. 
Svarms  of  spores.  IT,  Bo-called  bacteria. 
18.  Mjoeliol  fllamente.of  full;  developed 
yeast  and  other  fungi.  19.  Leptothrix 
bncoalis.  20.  Potato  ataich.  21.  Blood- 
ied corpufloles.  22.  UuBonlac  fibres  of 
food.  2B.  Starch,  vbcat.  M.  Halts.  25. 
Portions  of  feathers.  26.  Pus.  27.  So- 
called  gnumlar  tnberctdons  matter,  some- 
times fetid  in  odor.  28.  Spiriltam.  29. 
Vlbriones.  80.  Micrococons  spores.  31. 
Gemiaama  verdaus.  32.  The  whole  Inmen 
of  a  vein  just  before  eudiag  into  the  capil- 
Wy.  83.  Uric  acid.  31.  Oxalate  of  lime. 
35.  Lung  calonli  made  hj  «ome  of  the 
bodjea  iMUued.  36.  V^elable  food  ele- 
ments, etc. 

The  amount  of  sputa  or  its  physical  char- 
acters maoroacopically  do  not  always  indi- 
cate the  presence  of_  lung  fibres.  Bome- 
times  a  surprise  meets  one,  aa  lately  in  the 
case  of  a  good-looking,  medium-aged  and 
sized  woman,  with  bat  a  few  marked  phy 
sical  signs  of  consamption,  when  re 
quested  to  spit,  raised  some  white  aerat«d 
and  frothy  mucus,  which  was  supposed 
come  from  the  throat,  and  yet  was  found 
filled  up  completely  with  curling  fibrous 
tisaue.  The  expectoration  was  what  is 
usually  called  a  "  small  spit."  This  de- 
raoastiatioQ  showed  the  microscope  to  l>e 
far  ahead  of  ordinary  physical  signs.  When 
one  oonaiders  the  prcTolence  of  coDsump- 
tion,  its  fatality,  and  the  acknowledged  im- 
portaaoe  of  on  early  and  accurate  detection 
of  the  organic  lung  lesion  for  diagnosis 
^"A  (we  affirm)  treatment,  wo  think 
right  to  «all  attention  to  the  indiapeusable 
tue  ol  the  microscope  in  the  study  of  this 


human  excretion  in  consumption.  Histol- 
ogy, urinology,  are  important  departments 
of  observation,  and  are  properly  scdulonaly. 

cultivated,  but  it  we  have  said  anything  to 
impress  the  importance  of  microscopical 
iuspectiou  of  sputa  as  an  object  of  study  in 
consumption  we  shall  feel  rewai'ded  for  our 

We  know  it  is  revolting  to  deal  closely 
with  a  nasty  excretion  which  for  ages  Las 
been  regarded  aa  a  vehicle  of  the  expression 
of  the  most  profound  contempt  and  despite 
a  human  being  can  manifest  to  Another. 
Yet,  by  the  use  of  the  microscope,  this 
"  spittle  "  can  be  made  the  vehicle  of  posi- 
tive and  useful  knowledge  of  diseased  con- 
ditions, and  sometimes  awaken  feelings  of 
CBsthetic  pleasure  by  challenging  our  won- 
der and  admiration  of  the  exqnisite  skill 
of  the  Creator  in  making  out  of  the  right 
physical  materials  the  minnte  air  cells  of 
our  Innge  with  such  marvellous  perfection 
that  even  when  ruined  in  disease  and  death 
they  give  inimitable  evideuce  of  designs  tor 
special  ends 


Pitt.  1. 

Fig.  1,  drawn  by  Dr.  A.  T.  Cuzner.  is  a 
specimen  from  Dr.  N.  Willis  Terry,  Teny- 
town.  Fa. 

17.  Elastic  lung  fibres  from  apnta,  aotne- 
what  leased  out  A.  Do.,  showing  the  same, 
less  teased  out,  and  displayingthe  beautiful 
network  of  those  air  cells,  one  of  which  is 
open  more  than  one-third  of  the  periphery. 
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Anotlier,  leu  broken  open,  wliile  a  third  ia 
apparaatly  completo  in  its  periphery,  oviag 
to  the  point  of  Ti«w  uul  coUeatioa. 


Fig.  2,  consumption  sputa— Kfra.  3.  B. 
Hews,  Boaton — showa  tliree  fangns  vegeta- 
tioDs  in  full  development,  Sputa  came  from 
nu  immense  caTitj  of  tlie  left  lung,  wLcre 
tbe  access  of  air  vas  five. 

Tliese  mjceljal  filaments  ore  the  result  of 
a  natnra]  caltnre  from  the  swarms  of  spoi'ee 
vhich  most  «rit«t8  choose  to  regard  as 
a1timat«  forms  of  development,  a  is  a  beau- 
tiful collection  of  large  mycelial  filaments 
vitU  fractiScation,  and  ia  probabJ;  the  fall 
development  of  the  vinegar  yeast  found  in 
the  blood  of  consumptives. 

b  is  an  isolated  fllumcDt,  do. 

c.  a  collection  of  mycelial  filaments  re- 
markable for  their  tenuity  and  eubtlenesa. 
Not  r^arded  as  peculiar  to  consumption, 
as  ve  liave  fonud  them  in  the  sputa  of 
a  case  of  cronp  and  a  poonliar  case  of 
chronic  asthma.  It  resembled  a  leptothrix 
in  skeins. 

d  is  an  intermediate  form  of  fnngns  vege- 
tation. Under  the  microscope  it  had  a  tint 
of  lurid  red,  and  made  an  ngly  impreaaion. 
This  form  ia  new  to  me. 

Scattered  through  the  field  are  little  dots 
much  lai^^^  than  the  original.  These  are 
present  in  coantleu  swarms  and  are  anto- 
mohile  when  there  ia  an  opportunity.  These 


we  look  on  aa  the  embryonic  fruit  ol  the 
fully  developed  vegetationa  repreeented. 

The  large  ovala  and  oirdaa  filled  with 
granular  matter  we  look  on  as  eollectioiuof 
iuorgauio  matter  diatending  the  enlai^ed 
mucus  oorpuscle*.  Usnally  we  have  re- 
garded them  as  made  up  of  oystine,  carboo' 
ate  of  lime,  una  acid,  etc. 

Tlieae  specimens  were  mltivstied  farther 

a  cine  box  just  large  enough  to  reoeive 
a  doEen  slidee.  The  lower  ones  were  kept 
with  water,  and  the  specimen  slide  pre- 
Bcrved  on  top  in  an  atmosphere  that  voald 
be  moist  so  long  aa  the  water  moained  nn- 
evapoitttAd.  In  this  manner  the  specimen* 
I  kept  over  two  weeks  and  carried  to 
Boston,  where  Dr.  O.  B.  Hairimau,  mj  ta- 
sociate,  verifiad  the  oboervations  here  given. 

IM  West  Fonr-fourth  street.  Hay.  issi. 


A  Paramecium  Astray. 
r  w.  K.  wiHSiiOw,  K.D.,  pa.D. 
PresldentottbeFlttsbuiKtiMlQrosMipicalSociKtr. 
INTERNAL  vigilance  ia  tbe  price  of  good 
microscopy, "as  every  one  knows  wLo 
has  worked  over  the  tuba.  X  had  an  excellent 
illustration  of  thia  during  an  exaniinatioD 
which  I  mode  of  a  canoerona  bi'oio.  The 
)>atient  had  gradually  lost  the  atght  and 
hearing  of  his  right,  and  aftarwsrda  of  his 
left  aide,  but  had  reti^ined  hia  mental  facul- 
ties almost  noimpaired  till  a  violent  coo- 
out  him  off  at  the  age  of  forty-five 
years.  I  made  the  poet-mortem  for  tbe  dis- 
tinguished practitioner,  who  ivquested  me 
I  to  moke  a  cat«ful  microscopic  exMnination 
of  the  bratn,  to  illnsttate  his  report  of  tha 
case.  Tlia  left  side  of  the  brain  waa  neariy 
normal,  the  ganglia  at  the  bose  were  altered 
by  softening  and  hemorrhagic  foci,  and  tbe 
right  anteiior  and  middle  lobes  wer«  hard- 
ened in  the  cortex,  but  softened  cen- 
trally to  such  a  degree  that  I  fonnd  great 
difficulty  in  removing  the  hemisphere  with- 
out loaing  the  semi-fluid  ooDtenta. 

Several  sections  were  made  and  examined 
before  anything  charscteristie  was  fonnd, 
and  I  concluded  to  study  the  gnunons 
semi'fiuid  of  the  central  part  of  the  braia. 
A  clean  slide  was  taken,  a  drop  placed  upon 
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it  and  oovered  by  a  clean  glass.  The  mount 
was  too  thick  to  show  well,  bo  I  took  a 
pipette  and  transfeiTcd  a  drop  or  two  of 
water  from  a  glass  upon  the  table.  The  re- 
sult was  not  satisCactory,  and  I  dumped  the 
slide  into  a  basin.  I  took  another  slide  and 
cover,  cleaned  them  well,  put  a  drop  of  the 
brain  mush  upon  the  slide  and  two  drops  of 
water,  and  coyered.  The  elements  were 
distinguishable:  granules,  free  nuclei,  red 
corpuscles,  pus  corpuscles,  fibrillsa,  fusi- 
form, oat-shaped  and  stellate  cells,  alveo- 
lated  masses  and  amoi-phous  d^bds.  The 
fluid  was  running  across  the  slightly  in- 
clined slide,  and  smalfer  objects  were  run- 
ning and  turniog  in  a  lively  manner.  I 
took  a  coup  cTceil  of  the  floating  particles, 
when,  hoiTor  !  what  did  I  see  ?  A  living, 
animated,  lively  being,  a  real  animal.  He 
was  swimming  around  amongst  the  islets  of 
dentruction,  apparently  well  satisfied  with 
the  nutritious  juices  that  washed  their 
shores.  Was  it  an  animal,  though  ?  It 
looked  somewhat  like  ciliated  epithelium. 
The  cell  was  nearly  oval,  contained  a  nu- 
cleus and  nucleolus,  and  a  fringe  of  cilia. 
The  cilia  could  not  all  be  seen  always,  but 
there  was  a  modification  of  one  end  of  the 
cell  into  an  unpiistakable  head.  A  ciliated 
cell  with  a  head,  an  animal  with  a  nucle- 
ated and  nudeolated  abdomen,  what  could 
it  mean  ?  Yisions  of  Hogg's,  Carpenter's, 
and  Cobbold's  pictures  passed  in  a  pano- 
I'ama  before  my  mind.  The  flutfh  of  an  ex- 
cited discoverer  swept  over  my  bi^ow.  ^  The 
feeling  of  Archimedes  when  he  shouted 
"  Eureka  !"  overpowered  me,  and  I  sank 
into  my  chair.  I,  an  amateur  microscopist, 
had  made  a  discovery  that  would  render 
me  famous,  and  hand  ray  name  do^vn  to 
posterity.  How  the  medical  world  would 
be  astonished  at  my  discoveiy  that  cerebral 
cancer  was  parasitic;  how  naturalists  would 
Wonder  at  the  production  of  a  new  species  ! 
1  took  another  look.  Several  other  bodies 
answering  the  description  given  above  were 
Cocosed.  Slowly  the  fact  daw^ned  upon  me 
^hat  I  had  beneath  my  objective  a  vulgar 
Paramecium.  Hogg  figured  it  exactly.  I 
'»ad  used  water  from  a  vegetable  infusion 


that  stood  alongside  the  distilled  water 
glass.  My  visions  of  mundane  glory  van* 
ished.  I  prepared  a  new  slide  with  distilled 
wcUer,  and  went  on  with  my  study  of  the 
morbid  product. 


•  •  • 


Stris  of  the  Diatomace^.* 

I^HE  Count  (Abb^)  Castracane  has  pub- 
lished a  paper  under  the  title  *'0q 
the  value  to  be  attributed  in  the  Determi- 
nation of  Species  to  the  number  of  the 
Stride  of  the  DiatomacesQ,*'  of  which  the 
following  is  substantially  a  full  translation 
—the  original  paper  is  written  in  Italian. 

**One  of  the  most  fortunate  epochs  for 
sciences  of  observation  is,  without  doubt, 
this  half  of  the  nineteenth  century,  when, 
the  attention  of  theoretical  and  practical 
opticians  being  applied  to  the  construction 
and  perfecting  of  the  microscope,  a  new 
path  has  been  opened  for  this  instrument 
with  a  more  brilliant  future,  thanks  to 
Professor  Amici  and  his  invention  of  im- 
mersion objectives.  Objectives  of  the  high- 
est magnifying  powers  will  now  give  greatly 
improved  images  as  regards  spherical  and 
chromatic  aberi-ation,  and  beyond  all  other 
advantages  realized  in  this  way,  a  much 
more  valuable  victory  and  a  much  greater 
progi*ess  was  the  extent  of  the  angle  under 
which  the  object  could  be  illuminated.  It 
is  thus  that  organisms  presenting  details  of 
exquisite  fineness,  and  which  seemed  to 
defy  all  power  of  resolution,  have  been 
shown  and  distinguished  from  one  another 
by  the  use  of  very  oblique  illumination,  so 
that  this  angle  of  aperture  of  objectives  is 
the  principal  factor  of  theu'  value. 

The  acquisition  of  an  instniment  of  re- 
search so  interesting  and  so  efficacious,  has 
led  to  the  discovery  of  unexpected  wonders, 
and  the  microscope  has  become  the  insep- 
arable companion  of  the  naturalist,  the 
physician,  the  botanist,  the  physiologist, 
and  all  those  who  endeavor  to  recognize 
the  ultimate  forms  and  the  minute  struc- 
ture of  organisms  and  tissues.  The  micro- 
scope has  opened  new  fields  to  the  insati- 
able curiosity  of  mankind  thus  drawn  to- 
wards the  study  of  the  wonders  of  the  mi- 
crocosm. Amongst  the  latter  must  certainlv 
be  reckoned  the  diatomaceee,  the  knowl- 
edge of  which,  we  may  say,  only  dates  from 
the  time  when  the  improvements  of  which 
we  have  just  spoken  were  introduced  into 
the  construction  of  the  microscope.  This 
revelation  has  furnished  the  most  abundant 

♦Atti  Ac«ad.  Pontif.  Nuovi  Lincei,  xxxi.,  Sess. 
YL.  26th  liay.  1878. 
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faJBtrvest  of  discoveries  to  those  who  have 
devoted  themselves  to  such  researches,  and 
it  is  not  surprising  that  Elu*enberg,  Kiitz- 
ing,  Smitiii  Brebisson,  Gregory,  Bailej, 
and  manv  others,  have  been  able  to  recog- 
nize so  large  a  number  of  diatoms,  whilst 
all  tliose  who  have  occupied  themselves 
seriously  with  this  study  know  that  the  dis- 
covery of  new  genera  and  new  species  is 
not  very  difficult,  although  the  selection  of 
these  new  species  is  far  from  being  perfect. 

But  the  work  of  those  to  whom  we  are 
indebted  for  the  knowledge  of  thousands  of 
forms  of  the  diatomacesB  must  necessarily 
suffer  the  consequence  of  the  rapidity  with 
which  the  number  of  tbe  new  organisms 
has  increased.  Accordingly  it  is  not  aston- 
ishing that  an  identical  form  or  type  has  of- 
ten been  distinguished  by  different  names, 
whilst  forms  different  in  appearance,  and 
consequently  known  under  different  names, 
are  now  recognized,  after  more  attentive 
observation,  as  belonging  to  one  and  the 
li^ame  species,  and  must  consequently  be 
united  under  the  same  name.  But  this  con- 
stitutes the  most  ungrateful  and  arduous 
task  to  which  we  can  devote  ourselves.  It 
is  necessary  to  know  the  value  of  the  char- 
actei*s  by  vii*tue  of  which  one  form  may  be 
entitled  to  be  recognized  as  a  specific  type, 
and  to  eliminate  those  which  may  not  be 
«qi;ially  legitimate.  It  is  thus  that  we  mav 
be  able  to  terminate  the  confusion  which 
reigns  in  the  nomenclature  of  the  Diatom- 
acesB,  and  which  forms  the  greatest  obsta- 
cle to  those  who  have  attempted  to  under- 
take their  study. 

But  what  are  to  be  the  rules  to  be  fol- 
lowed in  so  delicate  a  research  ?  in  other 
words,  what  are  the  diagnostic  characters  of 
the  diatomacesB  by  which  we  may  distin- 
guish them  from  one  another  specifically  ? 
bnch  is  the  question  which  I  proposed  to 
myself  when  I  undertook  to  study  seriously 
this  interesting  order,  and  that  is  the  sub- 
ject which  has  kept  me  the  longest  time  in 
suspense.  In  fact,  every  one  admits  that 
there  is  nothing  more  difficult  in  nature 
than  the  determination  of  species  and  the 
fixing  of  their  exact  limits,  and  some  have 
founded  on  this  difficulty  an  argument  for 
denying  the  existence  of  these  limits.  With- 
out dwelling  on  the  absurdity  of  such  a 
doctrine,  which  would  annul  at  a  single 
stroke  the  work  of  our  predecessors  in  the 
study  of  nature,  and  would  destroy  science 
itself,  I  will  show  how  the  ordinary  diffi- 
culties in  the  determination  of  specific  char- 
acters have  been  increased  by  the  extreme 
smallness  of  the  organisms,  in  consec^uence 
of  which  it  will  never  be  possible  to  isolate 
a  living  form,  to  watch  its  successive  evo- 


lutions, and  to  determine  thm  the  inde- 
pendent characters  of  the  organic  eTolu- 
tion.  Such  characters,  recognized  as  con- 
stant and  invai'iable,  would  constitute  bases 
for  establishing  the  scientific  characteris- 
tics and  determining  the  distinct  and  auto- 
nomoQS  types. 

In  such  a  state  of  matters,  and  awaiting 
the  time  when  the  means  of  making  a  dia- 
tom grow  in  a  narrow  cell  shall  have  been 
discovered  (as  the  mycologist  makes  the 
lower  fungi  grow  in  a  moist  chamber),  let 
us  see  what  are  the  characters  which  these 
wonderful  organisms  present — such  of  tbe 
chai-actei-s  as  provisionally  at  least  may 
serve  for*the  determination  of  the  species. 
It  will  be  wise  to  occupy  ourselvee  wi^ 
only  one  point  at  a  time  (when  several  pre- 
sent themselves  which  are  equall  v  difiicnlt), 
and  we  will  content  ourselves  with  dealing 
with  striation,  which  distinguishes  nearlv 
all  diatoms,  and  which  forms  the  most 
beautiful  and  most  curious  part  of  their  or- 
namentation. This  striation  is  precisely 
that  which  most  strikes  the  attention  of  the 
obsei'ver,  and  on  that  account,  as  soon  as 
ever  the  diatomacese  were  studied  and  de- 
scribed, the  Btiiation  was  the  first  point 
that  was  noted,  and  then  an  endeavor  was 
made  to  determine  its  fineness  by  calculate 
ing  how  many  striie  are  contained  in  a 
given  space,  as  in  the  1-lOOth  of  a  milh- 
metre. 

So  long  as  the  diatoms  were  not  too 
small,  and  above  all,  that  the  striation  did 
not  require  the  highest  powers  of  the  mi- 
croscope and  the  most  delicate  disposition 
of  the  illumination,  there  was  not  much 
difficulty  in  determining  the  number  of  tbe 
strisB  contained  in  a  given  space;  but  when 
the  progressive  improvement  of  the  micro- 
scope enabled  the  grantdations  of  the 
OrammcUophorOf  Pkurosigma,  NiUsckia, 
and  Amphipleura  to  be  d&tingnished,  the 
attempts  which  different  observers  made  to 
measure  the  fineness  of  the  sculpturing  leil 
to  very  discordant  results.  The  authority 
of  these  observers  prevented  the  difference 
in  the  measurements  from  being  attributed 
to  errors,  and  this  was  the  origin  of  the 
opinion  that  the  number  of  the  strice  com- 
prised in  a  given  space  is  not  constant,  and 
could  not  constitute  a  pi*oper  character  for 
the  determination  of  species.  But  the  di- 
vergence in  the  results  obtained,  often  arose 
from  the  fact  that  tvpes  had  been  taken  for 
measurement  which  were  not  really  identi- 
cal, and  did  not  belong  to  the  same  species 
or  variety.  Moreover,  one  method  of  meas- 
urement had  deplorable  consequences.  It 
is  thus,  for  exaniple,  that  Messrs.  Sollitt  and 
Harrison,  of  Hull,  in  affirming  that  tber 
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had  found  that  the  number  of  the  trans- 
verse stiise  of  Amphipleura  pellucida  is  not 
less  than  120,000  per  English  inch  (5,200  in 
a  millimetre),  have  certainly  fallen  into 
error,  for,  notwithstanding  the  important 
progi-ess  which  iias  been  made  in  late  yeara 
in  the  magnifying  power  of  the  micro- 
scope, we  have  not  arrived  at  anything  be- 
yond the  definition  of  the  striee,  aad  more- 
over, such  a  number  of  strife  notably  sur- 
passes the  limit  of  visibility,  as  Professor 
Helmholtz  has  recently  established.  The 
method  of  measuiing.  by  an  eye-piece  mi- 
crometer would  be  the  best  (as  certainly  it 
is  the  most  rapid),  if  at  the  same  time  it 
was  free  from  error.  But  when  we  deal 
with  details  of  an  excessive  fineness,  and 
such  as  almost  defy  the  resolving  power  of 
the  most  perfect  and  powerful  objectives, 
it  is  extremelv  difficult,  and  leaves  room  for 
a  great  deal  of  error,  to  determine  with  pre- 
cision the  exact  number  of  stiisB  comprised 
in  a  division  of  the  eye-piece  micrometer, 
the  number  of  which  is  the  smaller  as  the 
magnifying  power  is  the  greater.  When 
we  multiply  this  number  of  striee  com- 
prised in  a  divisiou  of  the  micrometer  by 
the  value  of  that  division,  the  probable 
eiTor  will  become  so  much  the  greater,  and 
such  that  the  result  may  be  far  removed 
from  the  truth.  It  is  thus  that  the  two  mi- 
croscopists  above  named  have  been  led  into 
error  by  the  employment  of  a  bad  system  of 
measurement  as  regards  the  striee  of  the 
Amphipleuray  the  number  of  which  they 
have  given  much  beyond  the  truth. 

Thus  the  difficulty  in  the  determination 
of  the  number  of  striee  in  a  given  space,  on 
the  valves  of  the  diatomaceee,  the  disparity 
in  the  measurements  made  by  different  ob- 
servers, and  at  the  same  time,  the  fancy  of 
those  who  will  not  admit  the  existence  of 
species  (these,  although  devoid  of  eveiy 
positive  argument,  and  not  basing  their  ob- 
jections upon  experience,  affect  to  consider 
every  organic  form  as  accidental,  and  as  a 
transitory  state  of  an  organism  in  actual 
and  incessant  evolution),  all  these  circum- 
stances have  contributed  to  their  denial  of 
the  value  as  regards  specific  character  in 
the  numl)er  of  the  striee  on  the  valve  of  a 
diatom. 

By  way  of  proof  of  this  assertion  we  may 
cite  the  interesting  discussion  which  took 
place*  on  the  supposed  identity  of  Navicida 
Thomhoides  £hr.,  Navicida  ci'assinervis 
Breb.,and  Frushdia  saxonica  Bab.,  a  dfis- 
cussion  in  which  Dr.  Dallinger,  Dr.  Wal- 
lich,  and  Messi-s.  Slack  and  Ingpen  took 
part.    This  controversy  arose,  less  from  the 
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point  of  viow  of  the  study  of  the  diatom- 
aceie  than  in  regard  to  the  adoption  of  their 
valves  as  tests  for  the  quality  of  objectives. 
In  this  discussion  the  illustrious  microscop- 
ists,  Kitton,  in  England,  and  Professor  H. 
L.  Smith  and  Colonel  Dr.  Woodward,  in 
America,  added  the  weight  of  their  author- 
ity before  the  Boyal  Microscopical  Society 
of  London,  at  the  meeting  of  the  6th  De- 
cember, 1876,  on  the  occasion  of  a  paper  by 
Dr.  Dallinger.  The  very  great  analogy 
wliicli  exists  between  these  three  types  is 
evident  and  undeniable,  but  from  this  an- 
alogy  can  it  be  concluded  that  there  is 
identity  ?  Though  I  majr  be  taxed  with 
'  temerity,  I  will  take  the  liberty  of  replying 
to  this  pleiad  of  illustriouit  naturalists  that 
this  deduction  does  not  seem  to  me  to  be 
just,  and  that  if  we  are  to  rely  on  such  ar- 
guments in  the  study  of  nature  we  shall 
soon  upset  all  classification  and  destroy  all 
notion  of  species.  Being  obliged  by  the 
extreme  smallness  of  the  organisms  to  con- 
tent ourselves  with  reasoning  on  that  which 
materially  and  actually  appears  to  our  eyes, 
supplying  by  inferences  from  probability 
the  want  of  reliable  arguments  furnished 
by  experience,  it  seems  to  me  that  we  must 
consider  the  following  reasoning  sound: 
When  in  a  sufficiently  abundant  and  pure 
collection  of  diatoms  several  foi*ms  resem- 
bling each  other  shall  be  found,  which  by 
numerous  specimens  of  different  sizes  repre- 
sent a  continuous  gradation  between  the 
two  extremes  of  the  series,  then  only  shall 
we  be  able  reasonably  to  conclude  that 
these  different  forms  belong  to  a  single 
species.  Whence  it  results  that  a  deposit 
of  fossil  diatoms  can  never  furnish  a  basis 
for  probable  deductions  on  this  matter, 
since  in  this  case  we  have  to  do  with  a  sin- 
gnlar  mixture  of  species  of  different  genera, 
and  not  with  an  assemblage  which  can  be 
considered  as  the  components  of  a  single 
stock  or  family,  or  of  the  same  generation. 

To  he  continued. 


Dimorphism.* 

BT  DB.    HEBMAN  H.    BEHB. 

TT  was  about  the  year  1840  when  the 
great  Danish  scientist,  Steenstrupp,  pub- 
licly declared  that  at  different  times  he  hod 
seen  an  infusorial  animal  fa.sten  itself  to 
the  object  glass  of  the  microscope  and  grow 
out  into  an  alga. 

The  learned  professor  had  witnessed  this 
transformation     several    times,   but     still 

♦A  pan^r  read  before  the  San  Francisco  Micro- 
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doubted  what  be  bad  seen  \ritb  bia  own 
ejes. 

In  the  year  1847  Count  Snminski,  when 
be  studied  under  tbe  microscope  tbe  pro- 
tballus  of  Aspidium  Felix  mas,  observed  a 
swelling  and  consecutive  bursting  of  sev- 
eral marginal  cells.  Eacb  cell  evacuated  a 
little  bod^,  fii'st  spirally  curled  up,  and 
when  at  liberty  moving  in  tbe  screw-like 
manner  of  some  infusoria  over  tbe  disc  of 
tbe  protballua,  in  tbe  direction  of  an  en- 
trance leading  into  an  excavation  contain- 
ing a  globular  cell,  nowadays  called  tbe 
ooepbere. 

Only  one  of  tbe  infusoria-like  bodies  en- 
tered this  globular  cell,  and  developed  root 
and  first  leaf  of  a  young  fern. 

In  tbe  meantime  Professor  Steenstrupp 
had  recogpiized  in  tbe  infusorium  tiims- 
foi-ming  into  an  alga,  tbe  Zoosporo  or  mov- 
ing germs,  of  an  alga,  and  in  the  course  of 
bis  investigations  bad  discovered  in  marine 
animals  wbat  we  now  call  dimorphism,  and 
which  tbe  Danish  scientist  published  in  an 
essay,  "  der  Generations wecbel  oder  das 
Ammenwesen.'* 

From  the  publication  of  this  little  pam- 
phlet dates  a  new  development,  not  only  in 
natural  history,  properlv  speaking,  but  in 
all  provinces  of  physiology  and  biology. 
Tbe  accidental  discovery  of  wbat  appeared 
ill  tbe  beginning,  merely  tbe  peculiarity  of 
a  few  low  marine  organisms,  led  to  tbe 
revelation  of  tliat  most  mysterious  of  all  bi- 
ological processes,  the  reproduction  of  the 
species.  It  is  true  neither  Professor  Steen- 
strupp  nor  Count  Suminski  bad  an  idea  of 
the  vast  importance  of  their  respective  dis- 
coveries, nor  did  they  foresee  tbe  enormous 
change  of  views  that  gradually  was  to  take 
place  in  all  tbe  different  disciplines  of  na- 
tural science.  The  present  generation  of 
scientists  has  forgotten  that,  up  to  the  year 
1840  the  propagation  of  our  own  species 
was  so  little  known  tbat  vou  could  find  in 
medical  standard  text-books  the  spermato- 
zoon under  tbe  name  oercaria,  described  as 
an  intestinal  worm.  Count  Suminski  recog- 
nized without  difficulty  in  tbe  globular 
body  in  the  excavation  of  the  prothallus  a 
female  organ;  in  the  moving  bodies  of  the 
marginal  cells  the  fecundatmg  principle, 
strangely  analogous  in  shape  and  move- 
ment to  the  speimatozoon  of  tbe  animal. 
Snminski,  after  having  studied  alteration 
between  spore-bearing  fronds  and  sexual 
prothallus,  one  being  the  regular  ofispring 
of  the  other,  had  even  a  vogue  idea  of  an 
analogy  between  this  alternation  and  the 
Generationswecliel — in  fact,  between  his 
discovery  9nd  Steenstrupp's. 


We  know  now  tbat  be  was  perfectly 
right;  not  so  the  contemporaneous  scien- 
tists. Snminski's  discovery  bad  to  be  veri- 
fied several  times.  It  had  to  be  confirmed 
by- observations  of  tbe  sexual  prothallosof 
otber  ciyptogams  and  by  Hofineister's  un- 
expected discovery  of  tbe  reverted  dimor- 
phism of  the  mosses,  in  the  year  1854.  The 
light  tbat  broke  into  tbe  chaos  of  detached, 
isolated  facts  came  too  suddenly;  it  daz- 
zled tbe  eyes  of  the  student;  be  was  afraid, 
in  following  tbe  ludiant  rays  of  a  new  trath, 
to  lose  from  under  bis  feet  the  old  tmsty 
road,  and  then  we  are  alwavs  slow  toac- 
knowledge  a  discovery  tbat  we  have  not 
made  onrselves. 

Horkel's  and  Schleiden's  discovery  of 
tbe  pollen-tubes  growing  into  the  ovnli, 
bad  shared  the  sam»  fate,  and  after  all  vu 
much  more  easily  to  be  controlled  and  veri- 
fied tlian  the  complicated  phenomena  of 
tbe  dimorphism. 

There  was  another  difi^culty  in  tbe  be- 
ginning. Tbe  very  poUen-tubes  mentioned, 
before  botanists  were  so  much  accustomed 
to  the  pollen  and  its  gi*ains  and  tubes  as  a 
fecundating  principle,  that  it  apjieared  to 
them  quite  preposterous  to  recognize  in  an 
arrangement  so  different  from  that  of  tbe 
higher  plants,  and  so  similar  to  tbat  of  ani- 
mals, a  I'egular  fecundating  process.  Tliey 
fvirgot  tbat  tbe  more  we  descend  to  tbe 
lower  grades  of  evolution,  the  more  we  find 
plant  and  animal  approaching  each  otber, 
and  that  after  all,  the  difference  between 
the  movement  of  a  pollen-tube  by  growing 
is  not  so  different  from  the  apparently  vol- 
untary movement  of  tbe  spermatozoid. 

It  would  be  out  of  place  to  ennnierate 
here  the  diffei-ent  facts  gradually  collected 
for  the  erection  of  tbe  new  system.  We 
will  only  have  to  look  at  tbe  outlines  as  far 
as  tbey  are  well  established. 

We  omit  here  those* lowest  methods  of 
propagation  in  tbe  bacteria,  diatoma,  etc., 
also  the  multiplication  by  bursting  of  celk 
that  spread  their  contents.  We  mention 
tbe  conjugata  as  tbe  first  instance  of  tbe 
process  of  propagation  requiring  more  than 
!  one  individual.  8till  tbe  two  cells  of  tbe 
I  alga  conjugating  ai*e  without  sexual  antag- 
onism. 

But  with  the  sexual  antagonism  appears 
tbe  dimorphism — first  iiregular  and  de- 
pendant in  its  phases,  from  external  circum- 
stances, as  in  many  of  the  fnngi;  after- 
wards regularly  alternating  according  U> 
innate  necessity,  as  in  the  mosses  and  ferns. 
The  mosses  are  tbe  first  vegetables  tbat 
show  a  regular  alternation  of  a  sexual  and 
spore-bearing  genei*ation. 
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Like  the  fnngi  that  bear  their  Beztial  or- 
gans and  the  permanent  mjcelinm  and  the 
spores  on  the  transitoiy  atioma,  the  moftses 
have  their  aexnal  organs  on  the  permanent 
moss  and  develop  the  spores  in  the  transi- 
tory theca. 

With  the  development  of  the  vescular  sys- 
tem begins  a  reverted  order  of  dimorphism, 
that  of  the  ferns,  the  discovery  of  whose 
sexaal  prothaUus  by  Count  Suminski,  we 
have  demonstrated  in  the  beginning.  Here 
the  permanent  frond  beara  the  spores,  the 
transitory,  evanescent  prothallns,  sperma- 
tozoid  and  ooephere. 

The  prothaUos  of  many  ferns  develops 
spermatozoid  and  ooephere;  other  ferns  de- 
velop prothalli  of  two  kinds,  some  carrying 
an  oosphere,  others  developing  spermato- 
zoides.  In  some  oinbmosses  and  the  rhizo- 
carps  two  kinds  of  spores  are  foi*med:  Mao- 
rospores,  developing  almost  immediately 
the  spermatozoides,  and  macrospores 
growing  into  a  prothallos  including  the 
oosphere. 

The  arrangement  approaches  near  enough 
the  propagation  of  phanerogamic  plants. 
The  microspore  is  replaced  by  the  anther, 
the  spermatozoid  by  the  pollen-tube,  the 
oosphere  by  the  ovum,  and  the  protliallus 
itself  leaves  its  traces  in  the  albnmen  that 
in  many  families  of  plants  surrounds  and 
nourishes  the  embryo. 

So  you  see  that  there  exists  no  essential 
difference  between  the  usual  form  of  propa- 
gation and  those  alternations  of  generations, 
and  that  every  seed  vessel  hides  a  dimor- 
phism. 

Although  first  noticed  and  discovered  in 
the  animal  kingdom,  the  dimoi*phism  is 
there  much  less  regularly  developed  and 
much  less  pronounced  than  in  the  lower 
provinces  of  the  vegetable  kingdom. 

It  would  lead  too  far  to  discuss  here  the 
complicated  phenomena  among  the  radiata 
mollusca  and  lower  i#throzoa. 

The  dimorphism  of  certain  insects,  for  in- 
stance, coccides  and  aphidians,  reminds 
much  of  analogous  phenomena  among  the 
fungi,  where  a  sexuaJ  reproduction  l^ads  to 
an  abundant  foimation  of  spores,  like  the 
copulation  of  the  aphidians,  to  a  protracted 
parthenogenesis. 

To  a  certain  extent,  the  different  colom- 
tions  of  vei*nal  and  autumnal  specimens  of 
butterflies  belong  here,  a  peculiarity  by 
which  parents  and  children  regularly  differ, 
grand-parents  and  grand-children  regularly 
resemble  each  other;  and  of  this  form  of  al- 
ternation we  even  find  a  trace  in  our  own 
species,  where  hereditary  disease  and  mal- 
formation is  most  liable  to  be  reproduced 
in  the  third  generation. 


TriehiiuB  and  Tricbinoscopes. 

HOWEYEB  mndi  .some   persons  may 
seek  to  belittle  the 


from  the  presence  of  trichinse,  it  is  a  fact 
which  cannot  be  denied  that  a  number  of 
deaths  have  been  caused  by  this  parasite  in 
this  country,  and  it  is  also  an  unfortunate 
but  veiy  obvious  truth  that  our  countiy 
slaughter  houses  are  so  arranged  and  con- 
ducted  as  to  have  attained  the  veiy  highest 
degree  of  efficiency  as  breeders  of  a  pest 
which  has  been  called  by  high  authority 
''man's  most  dangerous  enemy."  And  yet 
a  very  little  sound  knowledge,  rigorously 
applied,  would  soon  enable  us  to  stamp  out 
the  trichina  and  rid  the  country  of  it  en- 
tirely. 

Impressed  with  the  importance  of  the 
subject,  the  Secretary  of  the  Treasury 
caused  a  very  able  and  elaborate  report  to 
be  prepared  and  published  on  this  subject^ 
and  several  other  reports  have  also  been  is- 
sued under  the  authority  of  different  States. 
But  from  their ,  exhaustive  and  elaborate 
character,  most  of  these  reports  are  un- 
fitted for  popular  instimction,  and  thei*efore 
the  editor  of  this  journal  some  months  ago 
prepared  a  small  pamphlet^  in  which  the  life 
histoiy  of  the  Trichina  is  given  in  simple 
language,  and  the  best  methods  of  detect- 
ing and  destroying  it  are  pointed  out.  As 
the  pamphlet  is  easily  obtained,  we  will  not 
occupy  space  by  going  over  the  ground 
which  it  covers,  and  will  merely  call  atten- 
tion to  a  new  form  of  Trichinoscope  which 
has  been  recently  brought  out  by  the 
Bansch  &  Lomb  Optical  Company. 

Failure  to  detect  trichinae  when  they  are 
present,  is  generally  caused  by  the  use  of 
powers  that  are  too  high.  A  simple  lens  of 
one-third  of  an  inch  focus  gives  abundant 
magnifying  power,  and  when  the  same 
power  is  obtained  by  means  of  a  well  cor- 

*  TriehinaB  (Pork  Worms  or  Flesh  Worms).  How 
to  Detect  Them  and  How  to  Avoid  Them.  Beinfir 
a  Popular  Account  of  their  Habits.  Modes  of  Prop- 
ofDration  And  M**an8  of  Dissemination.  Intended 
for  the  Use  of  Farmers.  Butchers.  Pork  Dealers, 
and  Consumers  of  Pork.  By  John  Phln.  Editor 
of  the  Amebican  Joubnal  of  Micboscopt.  (This 
pamphlet  may  be  obtained  free  by  application  to 
the  Bausch  t,  Lomb  Optical  Company,  Rochester, 
N.  Y.J 
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reoted  doublet,  the  mere  detection  of  the 
trichlnsB  (we  do  not,  of  coarse,  speak  of 
their  examination)  is  easy  eaongh«  In  ad- 
dition to  the  use  of  too  high  powers,  how- 
ever, inexperienced  persons  Hud  great  diffi- 
cnlty  in  so  preparing  the  flesh  to  be  tested 
as  to  render  it  easily  examined.  After  con- 
siderable investigation  it  has  been  fonnd 
that  the  simplest  method  is  to  take  a  very 
thin  slice,  cut  off  by  means. of  a  razor  or  a 
pair  of  carved  scissors,  and  copipi'ess  it 
strongly  between  two  plates  of  glass.  In 
the  instrument  shown  in  the  engi'avings  we 
have  two  metal  plates  hinged  together  at 
one  end,  and  so  arranged  that  they  may  be 
l>owerfally  forced  together  by  means  of  the 
screw  at  the  other  end.  In  the  section,  Fig. 
2,  a  and  b  are  the  metal  plates,  out  of  the 
centre  of  which  a  large  space  has  been  cut, 
so  OS  to  permit  the  observer  to  look  through 
tlie  glass  plates,  c  and  d  The  screw,  s, 
serves  to  force  the  plates  together,  and  the 
microscope,  I,  may  be  moved  from  end  to 
end  and  also  across  the  plates,  so  as  to  com- 
mand a  view  of  every  part.  The  microscope 
is  adjusted  for  focus  by  being  screwed  up 
or  down  in  the  socket  at  the  end  of  the  arm 
which  carries  it. 

The  method  of  nsing  the  instrument  is 
very  simple.  A  thin  slice  of  flesh,  having 
been  moistened  with  a  mixture  of  equal 
parts  of  acetic  acid  and  glycerine,  is  placed 
on  the  lower  plate  and  spread  by  means  of 
needles,  fixed  in  wooden  handles,  or  by 
means  of  a  camel-hair  pencil  or  brush.  The 
upper  plate  is  then  brought  down  upon  the 
lower  one,  and  the  screw  is  turned  into  the 
slot  in  which  it  fits.  By  turning  the  nut,  <, 
Fig.  2,  any  degree  of  pressure  may  be 
brought  to  bear  on  the  flesh,  which  may 
thus  be  rendered  so  thin  and  transparent 
that  any  tiichinsB  present  wiU  be  readily 
visible,  when  the  trichinoscope  is  held  up 
between  the  eye  and  the  light,  as  shown  in 
Fig.  3,  \ 

But  while  it  la  very  desirable  that  the 
ttichina  should  be  utterly  destroyed,  and 
its  propagation  prevented,  those  who  relisli 
the  flesh  of  the  pig,  in  any  form,  need  not 
be  deterred  from  eating  it  by  fear  of  the 


presence  of  panudtes,  for  we  have,  f ortun* 
ately,  in  the  simple  process  of  thorough 
cooking,  a  perfectly  efficient  means  of  kill* 
ing  all  such  dangerous  guests.  But  in  or- 
der to  be  effectual  the  cooking  must  be 
thorough;  no  mere  surface  scorching  on  the 
one  hand,  or  bnef  dipping  in  boiling  water 
on  the  other.  It  has  -long  been  known  that 
a  lump  of  flesh,  placed  in  boiling  water» 
may  be  very  thoroughly  cooked  on  the  out- 
side, while  the  interior  has  not  reached  a 
tempemture  high  enough  to  destroy  any 
parasites  that  may  be  present.  Therefore, 
whenever  animal  food  is  used,  see  that  it  is 
not  only  cooked,  but  thoroughly  cooked. 


An  Omitted  Acknowledgement. 

IN  the  description  of  Mr.  ToUes'  Thin 
Mechanical  Stage,  given  in  our  August 
number,  figures  1  and  2,  with  the  accom- 
panying description,  ought  to  have  been 
credited  to  the  Joumut  ^  the  Roycd  Micro* 
soopical  Sopiety,  The  credit  was  inadvert- 
ently omitted,  and  the  ombsion  was  not  ob- 
served until  it  was  too  late  to  rectify  it. 

MlGBOBGBTmC  BbSEABCHES  ON  CONTBACTED- 

MusGLE. — In  a  memoir  recently  published 
in  Pfliiger's  Archiv,  M.  Engelmann  gives 
the  results  of  his  investigations  on  the 
relative  thickness  of  the  isotropal  and  ani- 
sotropal  layers  of  muscular  tissue  in  the 
contracted  and  in  the  unconti*acted  state. 
He  selects  the  muscles  of  insects,  and  fixes 
them  in  different  grades  of  contraction  by 
the  action  of  alcohol,  osmic  or  salicylic 
acids.  He  finds  that,  in  contraction  the  vol- 
ume of  the  isotropal  layer  diminishes, 
whilst  the  anisotropal  augments  continn* 
ously.  When  at  rest  the  thickness  of  the 
isotropal  layer  is  to  the  anisotropal  as  5  to 
4,  but  in  contraction  the  anbotropal  layer 
becomes  twice  as  great  as  the  isotropal,  and 
the  increase  appeal's  to  correspond  to  tlie 
degree  of  shortening.    Engelmann  regards 

the  essence  of  muscular  contraction  to  con- 
sist in  a  process  of  imbibition,  in  which  the 
so-called  **  secondaiy  "  or  '*  accessory  discs  " 
give  up  the  water  which  is  re<|uisite  for  the 
swelling  of  the  anisotropal  discs. — London. 
Lancet, 
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Death  of  Charles  A.  Spencer. 

MICROSCOPISTS  everywhere  wiU  re- 
gret to  learn  that  Charles  A.  Spencer, 
the  man  who  made  American  objectiyes  fa- 
mous all  over  the  world,  died  at  Geneva, 
N.  Y.,  on  the  28th  of  September,  at  the  age 
of  seventy-eight.  We  have  prepared  a  biogra- 
phy of  Mr.  Spencer,  which  is  deferred  until 
a  portrait  of  him,  now  in  the  engraver's 
hands,  is  ready  for  publication.  Mr.  Spen- 
cer deserves  the  best  memorial  which  the 
microscopists  of  this  country  can  give  him. 
We  shall  endeavor  to  do  our  part  by  giving 
as  full  an  account  of  what  he  has  done  as 
we  possibly  can. 


■♦-^ 


Leidy's  Work  on  Rhizopods. 

IN  response  to  a  number  of  inquiries  in 
regard  to  this  work,  we  would  say  that 
the  present  market  price  of  the  book  is 
$4.00.  Not  being  issued  as  a  business  un- 
dertaking, but  merely  printed  and  distrib- 
uted by  Government,  it  has  no  fixed  price. 
Instead  of  being  distributed  as  it  ought  to 
have  been  to  our  public  libraries  and  to 
those  students  who  are  specially  interested 
in  this  subject,  Members  of  Congress  sold 
their  quota  to  the  dealers  in  old  books, 
from  whom  it  must  now  be  purchased  by 
those  who  want  it,  and  who,  in  this  city  at 
least,  offer  it  freely  at  the  price  we  have 
named.  If  any  of  our  subscribers  wish  a 
copy,  we  will  see  that  one  is  proi>erly 
packed  and  delivered  to  the  express  com- 
pany, our  charge  for  which  service  will  be 
fifty  cents. 


TBAKSAOnOVS  OV  80CZSTXB8. 

NoTB.— It  wUl  aflbcd  us  great  pkasore  to  publish  notes  of 
the  Transactions  of  any  of  our  Miciocco|Mcal  Socictiea.  Tbe 
limited  space  at  our  command  precludes  the  inscrtioD  d 
lengthened  accoantt  of  mere  busmess  details.  We  wish  it 
also  to  be  disiincdy  understood  that  these  reports  are  pub> 
lished  as  received  m>m  the  Secretaries  of  the  difietent  Sooe- 
ties,  and  the  Journal  is  not  to  be  held  ia  any  wise  re^gosiKe 
for  any  statements  contained  therein. 

Canandaigna  Microscapical  Sodety.— Th« 

Society  met  Sept.  13th,.  1881,  at  the  residence 
of  Mr.  F.  F.  Thompson.  In  theabflenoe  of  the 
president  and  vice-president  the  meeting  was 
called  to  order  shortly  after  8  o'clock  by  the 
secretary,  and  Mr.  Backus  was  made  president 
pro  tem.  The  minntes  of  the  last  meeiing  weie 
read  and  approved. 

The  regular  paper  for  the  evening  was  given 
by  Mr.  Thompson,  whoohose  forms  Bnbject 
**  Light  in  Dark  Places.'*  This  proved  to  be 
not  a  paper  bat  an  informal  explanation  and 
illustration  of  the  different  apparatus  in  nse 
for  illuminating  objects  for  observation  under 
the  microscope. 

Mr.  Thompson  chose  the  <<  Investigator'' 
stand  to  work  with,  and  a  simple  object,  tbe 
wing  of  a  gnat,  to  illuminate  in  as  many  wats 
as  possible.  The  methods  illustrated  were  as 
follows  : 

1st.  With  common  illumination  from  dif-^ 
fused  light. 

2d.  W  ith  light  from  a  bull's  eye  condenser. 

3d.  By  light  reflected  from  the  mirror  swung 
above  the  stage,  there  being  no  perceptible 
difference  in  effect  between  this  method  and 
the  one  preceding. 

4th.  By  light  reflected  from  a  parabolic 
mirror.  This  save  a  light  perhaps  a  little 
more  intense  than  the  preceding,  bat  not 
essentially  better. 

5th.  By  light  transmitted  through  an  Amid 
prism,  which  is  a  prism  with  one  plane  and 
two  couTex  sides.  This  was  found  to  be  diffi- 
cult  to  arrange,  and  of  no  great  advantage. 

6th.  By  light  from  below  from  a  parabolic 
illuminator.  This  gives  a  beautifal  effect  and 
is  of  great  value  for  certain  objects. 

7th.  By  ordinary  light  reflected  from  the  • 
mirror  below  and  transmitted  through  the  ob- 
ject.   The  error  of  using  too  intense  a  light 
committed  by  many  was  exposed.    By  so  doing 
the  fine  lines  of  an  object  are  often  obscnred. 

The  subject  of  the  illumination  of  hi^h 
powers  was  passed  over  and  the  attention  oi 
the  audience  was  directed  to  the  camera  lodda. 
a  simple  arrangement  by  which  the  image  of 
the  magnified  object  is  thrown  upon  a  pie(?€ 
of  paper  where  it  can  be  txaoed  with  a  pencil. 

By  means  of  a  strong  artificial  lignt  the 
image  highly  magnified  was  thrown  upon  a 
ground  glass  plate,  and  by  m  Ans  of  the  camera 
obscura  the  image  was  photographed.  The 
light  ased  to  accomplish  tnis  was  from  a  kezv- 
Bene  lamp  of  great  power  attached  to  a  magic 
lantern.  The  sensitive  plate  was  made  of 
gelatine  and  nitrate  of  silver.  This  being  ex- 
posed to  the  light  in  the  camera  for  one  minute, 
was  afterwards  placed  in  a  solution  of  oxalate 
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of  potash  and  snlphate  of  iron,  and  vashed  in 
a  Bolntion  of  hyposulphite  of  soda.  The  re- 
sulting photograph  of  the  gnat's  wing  was 
hiffhly  satisfactory. 

It  was  next  demonstrated  that  this  same 
microscope  conld  rapidly  he  nsed  as  a  solar  or 
oxy-hydrogen  microscope.  By  means  of  the 
ozy-hydrogen  light  the  greatly  enlarged  image 
of  the  gnat's  wing  was  thrown  npon  a  screen 
several  feet  distant.  .  -This  beantifnl  exhibition 
concluded  Mr.  Thompson's  remarks. 

Under  the  head  of  miscellaneons  business  it 
was  nnanimonsly  Toted  that  the  secretary  be 
authorized  to  enter  upon  the  minutes  the  deep 
Qorrow  that  fills  all  hearts,  at  the  loss  by  death 
since  our  last  meeting,  of  an  honorary  member 
of  this  society,  Mr.  Francis  J.  Castle.' 

The  Rev.  Mr.  Lee  was  appointed  to  read  the 
next  paper,  and  upon  lUTitation  the  society 
adjourned  till  the  second  Tuesday  in  October, 
to  meet  at  the  residence  of  Mr.  S.  D.  Bachus. 

John  H.  Jewbtt,  Secretary. 


Central  New  York  Microscopical  Clab.~On 

Tuesday  evening,  Sept.  27th,  tne  iirst  meeting 
of  this  organization  after  the  summer  vacation 
occurred.  President  Collins  presided,  and  a 
goodly  number  of  members  were  present. 
After  the  transaction  of  the  usual  routine  busi- 
ness. Dr.  A.  Clifford  Mercer  read  a  paper, 
illustrated  by  blackboard  diagrams,  explaining 
Prof.  Abbe's  theory  of  angular  aperture.  The 
Secretary  then  read  a  paper  on  preservative 
fluids,  after  which  Dr.  Chas.  R.  Lee  exhibited 
some  slides  illustrating  the  minute  anatomy 
of  the  human  lung  when  in  health,  and  again, 
when  in  f\  diseased  condition. 

An    adjournment    was    then    had    for    one 
month. 


Buffalo  Microflcopical  €lnb«  -The  regular 
meeting  took  place  Oct.  11th,  at  their  rooms  in 
the  Central  School  Building.  President  Henry 
J.  Mills  in  the  chair.  There  was  a  full  attend- 
ance of  members  and  invited  guests.  The 
Secretary  read  the  minutes  of  previous  meeting 
and  remarked  that  he  very  much  regretted  the 
imperfect  report  of  the  last  meeting  of  the  Club 
which  had  by  accident  been  forwarded  to  the 
Journal  or  Microscopt;  said  report  was  one 
that  had  appeared  in  one  of  the  local  news- 
papers for  which  it  was  reported,  and  was  not 
exactly  a  proper  representation  of  the  trans- 
actions of  the  club  for  publication  in  a  tech- 
nical journal. 

Dr.  W.  B.  Walker,  of  ForrestviUe,  was  elected 
to  membership  with  Dr.  J.  B.  Lansdowne  and 
W.  H.  Heath  of  BufGalo. 

A  paper  was  read  by  D.  S.  Kellicott,  Ph.  D., 
on  "Pond  Life."  The  paper  was  mainly  a 
series  of  notes  on  forms  observed  during  the 
month  of  July  last,  while  rusticating  in  Central 
Michigan,  and  will  be  found  in  full  elsewhere. 
Many  of  the  form  were  exhibited,  and  all  were 
described  wiUi  the  aid  of  blackboard  drawings, 
in  a  most  interesting  and  thorough  manner. 

Bemarks  were  made  by  the  members  dis* 


cussing  the  variously  interesting  points,  and 
thanking  Mr.  Kellicott  for  calling  attention  to 
the  matter  which  was  in  the  path  of  every 
member,  open  to  investigation  during  his  leis- 
ure time,  and  which  was,  as  in  this  case,  of 
much  interest  to  all  microscopists  as  indicating 
that  regular  and  thorough  work  with  the 
microscope  was  being  steadily  pursued  with 
energy. 

The  president  presented  as  a  record  of  per- 
sonal work,  a  short  paper  (printed  elsewhere) 
on  the  statoblasts  of  a  local*  sponge.  Prof. 
Kellicott  also  read  a  brief  note  on  the  species 
of  polyzoa  thus  far  observed  in  the  vicinity  of 
Buffido.  They  were  as  follows  :  Paludicella 
Ehrenbergii,  FredericeUa  regina,  Plumatella 
diffusa,  Plumatella  arethusa,  Plumatella 
vitrea,  Pectinatella  magnifica,  Cristatella 
ophidiodea. 

Mr.  Geo.  K  Fell  exhibited  a  slide  of  Volvox 
Globator,  a  glycerine  mount,  prepared  several 
years  ago  and  still  well  preserved;  also  sections 
of  the  umbilical  cord  showing  well  its  struc- 
ture. 

Mr.  Mills  exhibited  sections  of  the  sponge 
statoblasts,  illustrating  the  points  claimed  in 
his  paper. 

Dr.  Walker  presented  some  specimens  of  the 
Bedeguar  of  the  rose,  and  remarked  upon  their 
abundance,  also  upon  a  panisite  probably 
hymenopterouK,  destroying  the  same. 

Dr.  Geo.  £•  Blackham,  r.  H.  M.  S.,  president 
of  the  American  Society  of  Microscopists,  pre- 
sent by  invitation,  spoke  of  the  affairs  of  that 
society.  He  gave  a  brief  resume  of  the  meas- 
ures he  had  undertaken  for  the  next  meeting 
at  Elmira,  Aug.  17,  1882,  and  said  that  the 
promises  of  attendance  and  i^apers  was  most 
satisfactory  and  encouraging.  He  entreated 
the  Club  for  earnest  and  enthusiastic  work  for 
that  meeting.  The  Buffiilo  Club  proposed  to 
respond.  Mr.  £.  H.  Griffith,  member  of  the 
executive  committee  American  Society  of  Mi- 
croscopists waspresent  and  spoke  concerning 
the  Society.  He  referred  particularly  to  the 
activity  of  microscopical  societies  in  different 
places,  and  to  the  encouraging  fact  that  they 
all  propose  to  send  largo  delegations  to  Elmira. 
He  also  exhibited  to  the  Club  the  perfected 
Gb*iffith  microscope,  which  was  commented 
upon  very  favorably  by  the  members. 

A  committee  was  appointed  to  prepare  a 
suitable  memorial  in  reference  to  the  death  of 
the  late  Chas.  A.  Spencer,  of  Geneva.  They 
report  for  record  tne  following  minutes  and 
resolutions : 

This  Club  has  heard  with  sincere  sorrow  and 
regret,  of  the  recent  death  of  Charles  A. 
Spencer,  of  Geneva  ;  a  man  of  integrity  and 
uncommon  inventive  skill,  whose  name  is  en- 
graved npon  some  of  the  most  most  useful 
microscope  lenses  that  optical  ingenuity  has 
contributed  to  microscopical  science.  Recog- 
nizing Mr.  Spencer's  well  earned  reputation  as 
an  optician  of  acknowledged  orinnality  and 
abilit}^  and  having  experienced  the  pleasure 
and  advantage  of  his  personal  acquaintance, 
as  well  as  his  professional  aid  in  the  work  in 
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which  this  Clnb  is  espeoially  engaged;  we 
therefore  enter  of  record  the  following  resola- 
tionB  : 

Resolved,  That  we  oontribnte  onr  testimony 
of  respect  and  sorrow  to  the  memory  of  Charles 
A.  Spencer,  whose  earthly  work  is  over,  bat 
whose  many  services  to  microscopical  science 
will  be  long  remembered  and  honored,  where 
ever  the  microscope  is  used  as  an  instrument 
of  research. 

Resolved,  That  we  folly  appreciate  the 
serious  loss  that  all  workers  in  the  field  of 
microscopical  research  will  feel  that  they  have 
suffered  by  his  unlocked  for  removal. 

Resolved,  That  we  sincerely  sympathize  with 
the  afflicted  family  of  onr  deceased  friend,  in 
their  bereavement,  and  that  we  transmit  to 
them  a  certified  copy  of  this  memorial. 

Jas.  W.  Wabd, 
Henbt  Muja 
Gbo.  £.  Fkll, 

Committee. 

The  above  copy  is  a  correct  transcript  of  the 
original  memorial  entered  in  the  reconls  of  the 
Bu&lo  Microscopical  Club. 

Lee  H.  Smith,  Sec'y. 


State  Microflcopical  Society  of  Illiiioig.— 

The  first  meeting  of  this  society  for  the  present 
season  was  held  at  the  rooms  of  the  society,  in 
the  Academy  of  Sciences,  Friday  evening,  Oct. 
14th.  The  president,  Dr.  Lester  Curtis,  in  the 
chair. 

After  the  transaction  of  routine  business, 
Mr.  Stuart  described  the  microscopical  struc- 
ture of  some  vegetable  drugs.  The  subject  is 
not  suitable  for  abstraction,  and  requires  illus- 
trations to  be  useful. 

His  paper  was  followed  by  one  by  Dr.  Curtis, 
describing  a  new  stand  made  for  him  by  Bul- 
loch. This  stand  presented  some  novel  feat- 
ures, among  the  most  striking  was  a  mechani- 
cal stage  of  extreme  thinness,  admitting  light 
at  an  angle  of  160°.  The  movements  were 
effected  by  a  double  pinion  above  the  stage,  an 
arrangement  pronounced  by  those  familiar  with 
the  operation  of  the  contrivance,  as  exceed- 
ingly useful  and  convenient. 

The  stand  excited  considerable  interest,  as 
did  also  a  right  angled  camera  lucida  of  Qer- 
man  manufacture  which  was  adapted  to  it. 
The  superiority  of  which  over  the  ordinary 
form  was  so  marked  as  to  be  unmistakable  on 
trying  it,  even  under  the  disadvantages  of  a 
crowded  room  and  constant  jar.  After  a  dis- 
cussion of  the  papers  the  meeting  adjourned. 
E.  B.  Stuabt,  Secretary,  pro  iem. 


Wellesley  College  Microfloopical  Sodetr.— 

The  October  meeting  of  the  Wellesley  College 
Microscopical  Society  was  held  Oct.  26th.  The 
president  Miss  S.  F.  Whitney,  in  the  chair. 
The  time  of  the  meeting  was  chiefly  occupied 
by  Miss  Whitney  with  a  brief  tribute  to  the 
memory  of  Mr.  H.  F.  Durant,  the  founder  of 
the  College,  who,  although  his  name  never  ap- 


Ered  in  connection  with  the  society,  vas 
ely  instrumental  in  its  organisation,  and 
ever  been  its  most  enthusiastic  and  gener- 
ous supporter,  sparing  neither  pains  nor  ex- 
pense m  his  efforts  to  further  the  interests  of 
the  Society. 

Some  thirty  slides  were  exhibited  under  Uie 
lantern,  and  a  number  of  "^aie  and  beautiM 
objects  under  the  microscope. 

LuGiA  F.  Clabxe,  Cor.  Sec'y. 


The  'Sew  Jener  State  MicroMopinl 
Society*— The  first  Fall  meeting  was  held  Oct 
17th,  in  the  Geological  Hall  of  Rutgers'  College, 
New  Brunswick.  There  was  a  grand  attend- 
ance, and  some  important  routine  work  vas 
done.  The  finest  original  slide  shown  was  one 
of  arranged  diatoms  by  Mr.  C.  H.  Kain,  pre- 
pared with  his  mechanical  finger,  as  figured 
and  described  in  the  American  Joubkal  or 
MicBoscoPT  for  August.  The  evening  vts 
chiefly  taken  up  with  a  novel  paper  on  the  laws 
and  phenomena  of  optical  phosphorescence, 
illustrated  bv  objects  painted  with  Devoe's 
* '  Balmarine  Luminous  Paint. "  The  paper  vas 
in  fact  an  exposition  of  this  interesting  novelty. 
A  hearty  vote  of  thanks  was  tendered  the 
gentleman  for  his  paper,  and  the  Society  ad- 
journed. 


Bole  skin  and  fossil  wood  (showins  fern  stni<*- 
ture)  from  Iowa  coal,  for  other  i^ood  material 
or  mounted  objects.  John  Walker,  Hinneapcilis. 
liinu. 

A  Ballard  breech-loadln^r  rifle  Jn  ffood  condi- 
tion, for  a  good  spectroscope.  D.  L.  H..  Box». 
Kingsville,  Ohio. 

A  small  3  draw  telescope  with  sun-erlass.  mad^ 
by  Dolland.  London,  for  a  1-I6th  objective  of 
inodernte  an^le.  by  any  first -class  maker.  Dr. 
Mercer.  37  Twenty-sixth  St..  Chicago. 

Wanted,  a  small  microscope  stand  or  accesso- 
rien.  for  an  Amer.  Optical  Co.  8  xio  doubic-swiu^ 
back    caniora,   very  suitable    for  micro-ph<'to- 

graphy.     Has  been  used  a  few  times  only.    F.  F. 
tanley.  Swampscott,  Mass. 

Livimr  "Volvox  Globator,  in  any  quantity,  for 
mounted  alceiB  or  other  slides.  8L  Lawrenfe 
River  or  Northern  New  York  alg» ;  dei>mjds  aod 
diatoms  for  same.  In  other  places.  J.  M.  Adams). 
Watertown,  N.  Y. 

Birds*  ofirffs  and  whole  Insects  In  exchaofff  lor 
mounted  objects  of  any  kind,  in  eood  eonuition 
and  well  mounted.  W.  J.  M..  Box  aoi.  Moores- 
town.  N.  J. 

Fine  fern-leaf  copper  crystals,  armnifed.  and 
named  diatoms*,  flue  hlstoloericHl  and  patholo- 

S'cal  8i)ecimens:  sections  of  teeth— the  latter  on 
e  firround-urlaBs  slides,  used  at  Oeoloirical  HaH. 
Albany.  N.  Y.  The  above  are  all  nicely  mounted, 
and  only  flrst-clasfl  slides  are  roqiiired  In  ex- 
chancre.  Dr.  Robt  Dayton.  569  Euclid  Ave..  Cleve- 
land. O. 

Win  exchange  mineral  specimens  of  Idaho  (for 
cabinet  or  microscopic  use)  for  well-bound  boots 
of  an  instructive  nature.    Send  list  of  books  witu 
particulars.  John  Chorette.  Junction.  Lemnl  to. 
Idaho. 

Charaln  fruit  fully  ripe,  structurw  of  sporanfffa. 
antherldia  and  antheroaooids,  easily  shown,  for 
the  asklnsr  W.  W.  Munson.  Otiseo,  Onond«£a 
Oo..  N.  Y. 
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I. 

CUdhrulina  Eiegcms, 


RITINO  of  the  de- 
velopment of  this 
beautiful  rhizo- 
pod,  Dr.  Leidy 
says:  "From  the 
observations  of 
Cienkowski  on 
the  mode  of  re- 
produ c t i o n  of 
Clathmlina,  it 
multiplies  by  di- 
vision. According  to  him  the  Actinophrys- 
like  body  within  the  latticed  capsule  under- 
goes constriction  and  divides  into  two.  Af- 
ter a  time  the  pair  of  animals  withdraw 
their  pseudopodal  rays,  and  then  appear  as , 
simple  granular  spheres.  These  pass  out 
of  the  latticed  capsule,  and  assume  the  ap- 
pearance of  tlie  common  Sun-animalcule, 
which  subsequently  develops  a  stem  of  at- 
tachment, and  finally  a  latticed  capsule 
enveloping  the  sarcode  head.  Sometimes 
the  original  Actinophrys-like  body  divides 
into  four,  and  at  times  assumes  the  smooth, 
spherical  form  without  division." 

This  mode  of  reproduction  I  have  not 


seen.  I  have,  however,  witnessed  two  other 
methods,  one  explaining  the  formation  of 
the  colonies,  the  other  showing  how  the  in- 
dividuals are  scattered  over  a  large  space. 

The  specimen  with  which  the  first 
method  was  observed  had,  when  found,  al- 
ready undergone  division  into  two  spheri- 
cal masses,  each  emitting  pseudopods,  and 
having  a  lateral  contractile  vesicle,  with  the 
nucleus  represented  by  a  sub-central  spot 
of  light.  The  lower  of  the  two  animals,  by 
the  withdrawal  of  its  rays,  soon  became  a 
smooth  globe  of  sarcode,  and  immediately 
began  to  pour  out  of  one  of  the  oi)eniugs  in 
the  latticed  shell.  During  the  process  the 
contractile  vesicle  was  conspicuous,  but 
upon  its  completion  was  not  visible.  Before 
the  mass  of  protoplasm  had  entirely  es- 
caped, there  appeared  two  anterior  flagella 
of  unequal  length,  tlie  shorter  being  vibra- 
tile,  the  longer  teiminating  in  a  bulbous 
expansion  within  the  parent  shell.  The 
macrospore  is  thus  never  quite  independ- 
ent of  the  latticed  capsule  to  which  it  is  at 
last  to  be  permanently  attached.  The  ob- 
ject of  this  aiTangement  is  evidently  to  pre- 
vent the  escape  of  the  flagellnm  during  the 
animal's  movements,  and  thus  to  keep  it 
within  a  reasonable  distance  of  the  found- 
ation upon  which  the  foot-stalk  is  to  be 
built. 

The  newly-formed  animal  was,  to  all  ap- 
pearance, a  bi -flagellate  infusorian  anchored 
by  its  trailing  flagellnm,  the  ovoid  body  be- 
ing delicately  gitiuular,  containing  partially 
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digested  food  particles  takeu  during  a  for- 
mer pliase  of  existence,  and  with  the  poste- 
rior extramity  sharply  acuminate.  In 
length  it  equalled,  if  it  did  not  exceed,  the 
diameter  of  the  parent  shelL  Its  motions 
were  oscillating  and  rotatory,  and  not 
i*apid.  They  continued  for  perhaiw  live 
minutes,  the  bulbous  anchor  freely  slipping 
from  side  to  side  of  the  lattice  opening. 

Giudually  the  motion  became  slower,  and 
gn^ually  the  ovoid  body  became  rounded; 
irregular  expansions  of  the  surface  ap- 
peared, a  ray  shot  out  foUowed  by  another, 
and  another,  until  the  bi-flagellate  animal* 
cule  had  become  an  tAdinophrys  sal  an- 
chored to  a  Glathrulina  ahell,  and  with  a 
flagelium  quiyering  at  its  front.  This  ante- 
rior lash  remained  visible  for  several  min- 
utes, when  it  finally  disappeared  among  the 
pseudopoda^-whether  absorbed,  or  thick- 
ened into  a  ray,  I  could  not  determine,  but 
until  it  was  gone  the  animal  was. motionless, 
the  posterior  flagelium  being  unchanged. 
The  latter,  just  before  the  transformation 
into  the  Aotinophrys-like  body,  had  been 
curved  by  the  animal's  movements,  and  it 
seemed  to  have  stiflfened,  so  that  the  organ- 
ism was  now  held  near  the  parent,  and  sus- 
l>ended  in  the  water  at  the  end  of  what  I 
fiupposed  would  develop  into  the  pedicle  of 
the  new  shell.  But  the  conclusion  was 
premature,  for  this  attachment  was  tempor- 
nry  only,  and  seemed  to  serve  tbe  one  pur- 
pose of  preventing  the  germ  from  wander- 
ing so  far  from  its  future  basal  support 
that  the  formation  of  the  permanent  stem 
would  consume  too  much  of  its  substance 
or  of  its  vitality.  "^ 

After  a  few  moment's  rest  a  thick  pseudo- 
pod  was  formed  and  attached  by  an  ex- 
panded base  to  the  lattice,  and  by  an  im- 
perceptible addition  of  matenal  from  .the 
supported  animal,  it  gradually  lengthened 
until  the  Actinophrys,  with  all  its  pseudo- 
pods  rigid  and  unchanged,  as  they  had 
been  from  the  first,  was  finallv  lifted  to  the 
proper  distance  from  the  parent,  and  it 
only  remained  for  the  new  Clathruliua  to 
secrete  its  latticed  shell.  As  the  pedicle 
lengthened,  the   anchoring  fiagelium   be- 


came more  and  more  attenuated  until  it 
was  at  last  lost  to  bight  My  impression  is 
that  it  was  united  with  a  peeudo|Kxl,  prob- 
ably with  the  pedicle,  and  thus  returned 
whence  it  had  come.  The  animal  then  as- 
sumed a  spherical  forkn  and,  after  a  short 
I'cst,  surrounded  itself  with  fine  rays  and 
began  the  secretion  of  the  shelL  As  tlw 
proper  objective  for  the  study  of  this  pro- 
cess was  not  at  hand,  I  waa  unable  to  de- 
termine whether  the  pseudopodal  ists 
played  an  activo  part  in  this  connection,  or 
whether  the  body  alone  was  concerned.  I 
think,  however,  that  the  rays  are  a  moK 
imiK>rtant  factor  than  might  be  supposed. 
From  the  imperfect  glim |)6e  I  oonld  obtain, 
the  action  of  the  body-mass  seemed  of  but 
secondary  consequence. 

The  second  method  of  reprodnctioD 
which  I  have  witnessed,  that  by  which  the 
si)ecies  is  disseminated,  is  accompUshed  br 
a  somewhat  similar  process.  The  sarcode 
of  the  original  animal  divides  by  transyene 
fission,  the  process  consuming  about  three 
hours.  The  resultant  macrospore  closelj 
resembles  that  described  above,  both  in  fonn 
and  size,  and  in  the  possession  of  two  ante- 
lior  flagella,  the  latter,  however,  of  appar- 
ently equal  length.  It  exudes  blovlj 
through  the  parent  lattice,  and  at  onoe  be- 
comes an  ovoid,  bi-fiagellate  infusorian,  Uit» 
only  conspicuous  differences  between  it  and 
the  colony  macrospore  being  in  its  perfect 
freedom  and  the  absence  of  the  contractile 
vesicle.  Its  motion  was  moderately  active 
and  continued  for  less  than  two  minutes, 
when,  without  a  moment's  warning,  it 
reared  up  on  the  fiagelliferous  end  of  the 
egg-shaped  body,  and  before  the  focus 
could  be  changed  collaiised  into  a  shapelesb 
drop  of  protoplasm,  bearing  a  multitude  of 
short  blunt  pseudopods  at  onoe  becoming 
filiform,  and  Clatbrulina  was  again  a  Sau- 
animalcule,  and  proceeded  to  secrete  the 
pedicle  and  the  shell. 

This  Actinophrys  form  of  Clathmlioa 
has  an  enemy  in  the  common  Turbelianai) 
worms.  Au  individual  was  swallowed  in 
my  presen<*e,  a  sod  event  which  I  have  not 
seen  to  occur  to  the  true  Sun-anioud^^^- 
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Afl  a  memento  it  left  op  the  glass  a  refractive 
little  mound  of  protoplasm,  the  remains  of 
the  Imdding  stem. 

n. 
Adinurus — (n.  sp.?) 

A  growth,  apparently  of  Algsd,  upon  the 
side  of  a  bottle  containing  pond-water,  at- 
tracted my  attention  by  its  quivering  mo- 
tion when  the  vessel  was  turned.  An  ex- 
amination showed  an  abundance,  and  when 
once  noticed,  the  objects  became  conspicu- 
ous. Varying  from  one-eighth  to  one-half 
an  inch  in  length,  the  smaller  filaments 
single,  sigmoid  or  variously  curved,  the 
larger  with  two,  three,  or  even  four 
branches,  they  proved  to  be  so  delicate  that 
it  was  hardly  possible  to  remove  a  speci- 
men with  the  dipping-tube  without  a  frac- 
ture. Like  most  microscopical  objects  it 
was  a  surprise  when  put  under  the  lens, 
although  the  microscopist  soon  learns  to 
take  matters  as  they  come,  and  with  a  feel- 
ing of  satisfaction  rather  than  of  wonder- 
ment   Yet  here  was  a  strange  thing. 

Other  rotifers  have  been  seen  in  a  pro- 
tecting case — Limnias  inhabits  a  membra- 
nous sheath,  Melioeria  builds  its  home  of 
vegetable  bricks,  Plaacidctria  and  Stephano- 
ceros  each  spreads  its  arms  from  the  en- 
tranoe  to  a  crystalline  dwelling-place — but 
here  was  a  creature,  a  rotifer,  clinging  with 
the  tips  of  its  toes  to  the  side  of  a  gelatin- 
ous tube  which  falls  to  pieces  at  a  touch, 
shrinking  into  the  frail  covering  at  eveiy 
jar,  and  holding  it  by  a  tenure  so  slight 
that  when  the  water  becomes  uncomfortably 
deoxygenated,  the  tips  of  the  toes  are  with- 
drawn, the  ciliary  discs  are  spread,  and  the 
creature  is  off  to  ''  fresh  fields  and  pastures 
new."  All  of  this  does  my  curious  wheel- 
bearer,  and  more. 

The  jelly-like  tube  seen  in  optical  sec- 
tion. Fig.  1,  has  considerable  thickness, 
and  is  irregularly  surrounded  by  granular 
matter  arranged  in  a  most  uncertain  fash- 
ion»  and  with  a  consistency  about  equal  to 
that  of  the  sheath  itself.  From  the  free 
end  the  rotifer  projects  and  builds  with  re- 
markable rapidity.  And  at  intervals,,  as  the 
tube  leegtbens, -she  leaves  the  old    foot* 


hold,  and  advances  one  step,  so  that  she  al- 
ways lives  in  the  top  story,  and  the  base- 
ment is  always  empty. 

At  first  sight  I  supposed  this  tube  to  be 
formed  of  the  animal's  excreta  and  of  extra- 
neous matters  accidentally  adherent,  and  I 
still  imagine  that  both  are  used  in  the 
building,  but  with  the  addition  of  indigo  to 
the  water,  the  secret  was  out  It  is  formed 
of  floating  particles  which  the  rotifer  has 
the  power  to  cement  together  and  volun- 
tarily aiTange;  the  color,  therefore,  must 
vary  with  the  tint  of  the  building  material. 
The  process  is  as  follows: 

The  indigo  rendered  very  distinct  two 
currents  setting  in  toward  the  median  line, 
carrying  the  particles  down  between  the 
ciliary  discs  and  throwing  them  outward  in 
a  strong:  stream  from  the  depression  separ- 
ating the  lobes  in  front  The  result  shows 
that  this  current  must  take  with  it  a  tena- 
cious mucus,  secreted  for  the  purpose, 
since  the  grains  of  indigo  immediately  ad- 
hered, and  in  less  than  half  a  minute 
formed  an  irregular  blue  semicircle  at  the 
top  of  the  old  tube;  even  the  particles 
which  were  swept  away  had  a  tendency  to 
cling  together,  and,  as  they  floated  in  ir- 
regular clusters  out  of  the  ^ream,  fell  to 
the  sides  and  adhered,  making  that  uncer- 
tain, flocculent  deposit  surrounding  the 
tube.  Tliis  current  of  building  material 
the  rotifer  can  direct  at  will,  so  that  by 
bending  the  body  from  side  to  side  and  by 
a  change  of  position,  the  sheath  is  com- 
pleted and  kept  pretty  nearly  level.  With 
an  individual  which  had  abandoned  her  old 
tube  and  just  started  another,  a  downward 
current  over  the  whole  body  surface  was 
noticed  carrying  the  smallest  of  the  indigo 
'  particles,  and  so  large  an  amount  of  mucus 
that  it  coagulated  in  shreds  and  strips  be- 
:  tween  the  body  and  the  glass.  What  pro- 
I  duced  this  current  could  not  be  determined. 
'  A  blue  ring  had  encircled  the  animal  ante- 
'  riorly,  and  it  seems  probable  that  this  sur- 
'  face  flow  was  to  prepare  the  lower  and  in- 
termediate parts  of  the  sheath.  Such,  at 
least,  was  its  effect,  as,  after  an  enforced 
I  absence,    I   found   the   rotifer  ensconced 
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within  an  opaque  tnbe  formed  entirely  of 
indigo. 

It  is  likely  that  not  only  the  color,  bnt 
the  strength  of  the  building  depends  upon 
the  character  and  abundance  of  the  material 
used.  The  water  in  the  present  instance 
was  at  first  clouded  by  suspended  matter, 
but  since  it  has  deared,  I  notice  that  the 
tubes  formed  at  the  bottom  of  the  bottle 
are  firmer  and  darker  than  those  adherent 
to  the  sides  nearer  the  top. 

In  general  appearance  the  animal  resem- 
bles Eoii/er  vulgarii^  and  when  out  of  the 
tube  has  similar  actions.  The  young,  how- 
ever, escape  from  the  egg  within  the  body 
of  the  parent  and  are  bom  alive.  In  a  few 
instances  I  have  seen  two  individuals  occu- 
pying the  same  tube.  They  were  probably 
mother  and  daughter,  with  the  arrangement 
only  temporary,  and  preparatory  to  the 
building,  by  the  daughter,  of  an  addition 
to  the  house.  I  suppose  each  member  is 
a  descendant  of  the  original  founder  of  the 
colony.  The  following  may  be  taken  as  its 
description: 

Acfinurta — (n.  sp.  ?)  The  elongated  body, 
fusiform;  ciliary  lobes,  two;  eye-spots, 
two,  on  the  proboscis;  jaws,  two,  each  with 
two  parallel  ifieih.;  tfltil,  bifid;  foot,  trifid, 
retractile,  with  telescopic  joints,  middle 
toe  longest.  Inhabiting  the  extremity  of  a 
soft,  flexible,  tubular  sheath,  varying  in 
length,  and  branching  to  form  social  colo- 
nies, from  which  the  animal  can  depart  at 
pleasure,  being  temporarily  attached  to 
one  side  by  the  tips  of  the  toes  only. 
Length,  when  extended,  about  15-l,000th 
of  an  inch.     Ovo-vivipazous. 

The  literature  of  the  Rotatoria  at  my  com- 
mand is  limited  to  the  possession  of  the 
second  edition  of  the  Micrographic  Diction- 
ary. The  scattered  condition  of  the  litera- 
ture of  most  microscopical  subjects  is  the 
country  student's  greatest  obstacle.  I  can 
therefore  only  refer  the  present  species  to 
its  genus.  According  to  the  classification 
of  the  work  just  referred  to,  the  rotifer's 
two  ciliary  discs  and  the  absence  of  cara- 
pace, place  it  in  the  &mily  Philodirueci, 
whence  the  two  frontal  eyes,  bifid  tail  and 


three  toes  relegate  it  to  the  genus  AcUntarus, 
of  which,  the  Dictionary  says,  there  is  bat 
one  species.  If  that  statement  is  correct, 
then  is  this  new. 

in. 

Body,  davate;  ciliary  disc,  oontiniions, 
transverse;  eye-spots,  none;  jaws,  two;  tail- 
like  foot,  cylindrical,  truncate,  terminated 
by  a  small  suctorial  disc,  much  wrinkled 
circularly  and  presenting  an  articulate  ap- 
pearance; anal  aperture,  dorsal;  body  bear- 
ing an  anterior,  external,  cervical  prooees 
which  is  two  parted,  each  division  furcate 
and  having  a  diort  supplemental  spur  pro- 
jecting obliquely  inward,  upward  and  for- 
ward, the  whole  slightly  curved  toward  the 
ventral  aspect. 

When  the  creature  shown  in  Fig.  2  first 
came  within  my  angle  of  vision  it  was  not 
fully  expanded,  and  the  conclusion  "  borne 
in  upon  my  consciousness  "  was  that  the 
conspicuous  ornament  which  it  carries  an- 
teriorly was  a  new  kind  of  caudal  append- 
age. I  suppose  every  observer  f  reqnentlr 
feeb  inclined  to  smile  at  the  grotesque 
shapes  and  antics  of  some  of  his  captives 
from  the  ponds,  but  here  the  lowly  animal 
had  the  best  of  the  joke;  when  she  spread 
her  rotatory  disc  the  laugh  might  well  have 
been  at  the  other  end  of  the  tube.  The  lit- 
tle creature  has  neither  calcar  nor  probos- 
cis, but,  as  a  substitute,  an  inflexiUe  pro- 
cess of  an  interesting  and  suggestive  form. 

The  anal  aperture  is  dorsal  and  never  en- 
tirely invisible,  as  there  appears  to  be  an  ex- 
ternal projecting  membrane  surrounding 
the  opening  through  which  the  rectom  ifl 
at  times  protruded.  This  somewhat  nn- 
usual  position  probably  prevents  the  class- 
ification of  the  animal  with  Ptyguta,  which 
genus  it  most  nearly  approaches,  as  the 
Micrographic  Dictionary  states  under  that 
division,  among  the  generic  character, 
that  the  **  anus  is  situated  at  the  end  of  the 
tail-like  foot."  I  am,  however,  inclined  to 
believe  that  the  present  specimen  is  a  mem- 
ber of  the  genus. 

IV. 

Body,  davate;  rotatory  disc,  oonliniioiis, 
transverse;  eye-spots,  none;  jaws,  two;  taO- 


JOUBNAL  OF  mCBOSCOPT. 


193 


like  foot,  cylindrical,  tenninated  bj  a  suc- 
torial expansion;  anal  apertnre,  ventro-lat- 
eral;  bodj  bearing  two  dorso-lateral,  cervi- 
eal  oalcares;  inhabiting,  without  permanent 
attachment,  a  granular,  gelatinous  tube  of 
its  own  construction. 

This  rotifer,  taken  in  water  with  a  gather- 
ing of  algSB,  is  represented  in  Fig  3.  In 
general  appearance  it  resembles  the  pre- 
ceding, and  its  proper  position  as  regards 
its  classification  would  be  near  PiygvrcL^ 
if  the  habit  of  forming  a  protectiye  sheath 
of  foreign  bodies  cemented  together  bj  its 
own  mucus,  the  presence  of  the  two  cal- 
cares  or  antennie,  and  the  ventral  anal  aper- 
ture would  not  make  a  resting-place  in  that 
genus  inadmissible. 

The  tubular  sheath  is  short,  unbranched 
imd  delicate.  Its  formation  I  have  not 
witnessed. 

The  most  remarkable,  indeed  the  charac- 
teristic, feature  of  its  structure,  is  the  two 
long  calcares  projecting  laterally  from  the 
cervical  region  immediately  behind  the  cil- 
iary disc.  Unlike  the  corresponding  single 
organ  with  the  Rotatoria  in  general,  they 
are  not  carried  out  of  sight  when  the  ante- 
rior part  of  the  animal  is  introverted,  but 
remain  exposed  whatever  may  be  their 
owner's  position. 

The  anal  aperture  is  ordinarily  incon- 
spicuous. 

The  wrinkled,  tail-like  foot  is  terminated 
by  a  suctorial  disc,  by  which  the  animal  is 
anchored  to  the  side  of  the  tube.  It  occa- 
sionally adheres  firmly  to  the  slide  when  the 
rotatory  organs  are  expanded,  and  even 
when  contracted  I  have  tried  in  vain  to  dis- 
lodge it  The  tendency  is  to  swim  back- 
ward, or  to  revolve,  with  the  suctorial  disc 
for  a  pivot. 

v. 
Pierodina, 

Carapace  hyaline,  orbicular;  in  anterior 
transverse  section,  slightly  double  convex; 
dorsal  surface  roughened  near  the  margin 
by  minute  elevations  often  so  arranged  as 
to  leave  a  row  of  circular,  smooth  spots; 
the  orbicxdar  outline  is  interrupted  by  an 
anterior  dorsal  projection  with  a  central 


lip;  rotatory  discs,  two;  eye-62>ots,  iwo, 
frontal;  jaws,  two;  teeth  numerous;  tail- 
like foot,  cylindrical,  retractile  within  the 
carapace,  and  terminated  by  a  ring  of  cilia. 
Diameter,  about  7-lOOOth  of  an  inch. 

The  form  shown,  partly  retracted,  in  Fig. 
4,  I  have  seen  this  Summer  for  the  first 
time,  although  it  seems  to  exist  in  some 
abundance  among  the  leaflets  of  CeratophyU 
lum.  It  is  remarkable  for  its  outline  and 
its  perfect,  crystalline  transparency;  and  a 
fact  worthy  of  note  is  its  habit  of  drawing 
the  tail  entirely  within  the  carapace,  which 
it  appears  to  do  with  pleasure,  if  frequency 
is  a  criterion.  The  action  always  called  to 
mind  Coleridge's  poem,  ''The  Devil's 
Thoughts,"  dear  to  the  heart  of  evezy 
school-boy  orator,  and  doubtless  familiar  to 
the  reader. 

It  is  hardly  necessary  to  say  by  what  au- 
thority the  specimen  is  put  in  the  genus 
Pterodina,  Under  this  heading  the  Diction  • 
ary  describes  one  species,  saying,  there  are 
three,  "  two  aquatic,  one  marine,"  and  from 
the  former  mentions  P.  poHna^  which  this 
is  not.  It  may,  however,  be  the  second 
fresh-water  form.    Its  muscles  are  striated. 

Philodina — (n.  sp.?; 

Rotatory  discs,  two;  point  of  calcar  ap- 
parently three-lobed;  eye-spots,  two,  cervi- 
cal; jaws,  two,  roughened  by  numerous 
small  transverse  ridges,  and  with  three 
large  and  prominent  teeth;  tail,  bifid,  the 
parts  widely  divergent;  foot,  trifid;  the 
hardened  integument  of  the  body  rough- 
ened by  minute  elevations  and  bearing 
twelve  spines,  of  which  ten  are  dorsal  and 
recurved,  and  two  lateral  and  directed  an- 
teriorly. Length,  with  ciliary  lobes  ex- 
panded, 15-l,000th  of  an  inch,  when  fully 
extended,  crawling,  18-l,000th. 

I  have  met  with  but  two  specimens  of 
this  rotifer,  once  in  February  last,  taking  it 
from  beneath  the  ice,  and  in  Beptember;  in 
both  instances  from  the  same  locality. 

Quoting  once  more  from  the  much* 
quoted  book,  pangaph  Pfailoduui:  "Ehr- 
enberg  describee  seven  species;  they  ace  all 
aquatic,  and  in  general  structure  and  ap- 
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pearance  resemble  Rotifer;*^  and  of  the 
only  spine-bearing  species  mentioned,  P. 
cusukcUa^  ''the  body  is  covered  with  softi 
setaceous  processes,"  which  hardlj  agrees 
with  the  present  specimen.  The  in- 
diyidoals  which  have  come  to  mj  notice 
are  represented  partially  contracted  in 
Figs.  5  and  6,  dorsal  and  side  view  respect- 
ively; they  have  setsB,  which  bend  only  be- 
cause the  general  integnment  is  not  entirely 
hard  and  cai-apace-like,  and  the  body  can- 
not be  said  to  be  covered  with  spines  when 
there  are  but  twelve. 

vn. 

Rhipidodendron  splendidimi  (Stein)  I  have 
found  in  this  locality  in  con8idei*ab1e  abun- 
dance. W.  Sa villa  Kent,  in  his  *'  Manual 
of  the  Infusoria,"  describes  '*this  most  re- 
markable type,"  as  he  designates  it,  but 
does  not  seem  to  have  met  with  it  in  Eng- 
land. Mr.  J.  A.  Ryder,  American  Natural- 
ist, November,  1880,  records  it  from  ponds 
near  Woodbury,  this  State. 

Spangomonas  intestinalis  (Cieuk)  also  oc- 
curs here,  sparingly. 

Trenton.  N.  J. 


■  •  • 


Striae  of  the  DiatomaoeaB.— 11. 

RETURNING  to  the  assumed  identity  of 
the  three  types  last  described,  no 
mention  has  been  made  in  the  discussion  to 
which  it  has  given  rise  of  any  gathering  in 
which  these  three  types  have  been  found 
united,  unless  it  is  in  the  deposit  of  Cherry- 
field,  in  America,  in  which  only  Navicida 
rhombcrides  and  N.  crassinervis  exist.  Also, 
not  being  aware  up  to  the  present  time  of 
any  gathering  of  living  diatoms  in  which 
the  three  forms  are  found  united,  it  seems 
to  me  a  sufficient  argument  against  ad- 
mitting for  the  present  their  supposed 
identity.  This  argument,  however,  is  only 
negative,  and,  as  there  is  no  proof,  the  iden- 
tity remains  possible.  But  there  is  a  posi- 
tive argument  which,  if  I  am  not  mistaken, 
refutes  that  which  considers  the  three  foi*ms 
other  than  three  distinct  and  autonomous 
tvpes.  If  we  examine  attentively  the  three 
diatoms,  it  will  be  found  that  the  transverse 
striation  of  Frusiulia  sazonioa  of  the  Typen- 
platten  of  Moller  has  3,400  strife  to  a  milli- 
metre, whilst  the  longitudinal  strife  are 
3,600.  By  the  same  measure,  Navictda 
crassinervis  has  1,400  transvewe  striie, 
whilst  the  longitudinal  are  not  less  than 


2,400.  *Who  can  say  now  Uiat  the  three 
types  are  only  one  species  ?  Up  to  tbe 
present  time  there  is  no  positive  reason  or 
experience  which  can  authorize  our  admit- 
ting that  a  diatom  presents  such  an  irregu- 
larity in  its  striation  that  a  fmstnle  bas  tbe 
transverse  striae  notably  finer  tlian  the 
longitudinal,  whilst  another  frustule  of  tbe 
same  species  has  an  entirely  oppoidte  ar- 
i-angement.  It  is  true  that  there  exist  spe- 
cies whose  striee  are  distributed  in  a  singn- 
larly  in'egular  manner  on  the  surface  of  tbe 
valve,  Eunotia  formica  Ehr.,  for  example, 
but  the  distribution  of  the  lines  in  tbe 
three  types  above  referred  to  shows,  on  the 
contrary,  an  admirable  regularity  over  the 
whole  surface  of  the  valves. 

But  having  condemned,  as  leading  to 
error,  the  use  of  the  eye-piece  micrometer 
for  counting  the  strise,  a  pi*oces8  to  which 
I  have  attributed  for  the  most  part  the  di- 
vergences in  the  determination  by  different 
observers  of  the  number  of  the  stri»,  Lst- 
ing  then  spoken  of  the  number  as  counted 
by  myself  in  the  transverse  and  longitudi- 
nal directions  on  three  diffei*ent  Natkvlif, 
one  of  which  is  the  most  difficult  to  resolve 
of  any  I  know,  it  may  be  asked  what  pro- 
cess I  have  followed — which  is  one  so  exad 
that  I  am  able  to  disagree  with  microseop- 
ists  of  incontestable  authority  ?  This  ques- 
tion is  very  proper,  and  I  hasten  to  I'eplv 
to  it  so  that  eveiy  one  may  judge  if  I  am 
wrong  in  relying  on  the  conectness  of  mjr 
figures,  and  so  that  the  exactness  of  mj 
process  being  once  recogpiized,  all  maj 
profit  by  it.  I  use  the  ordinaiy  process  of 
photo-micrography,  and  I  have  made  col- 
lections of  about  3,000  photographs  of  dia- 
toms under  the  uniform  amplification  of 
535  diameters.  I  employ  negatives  on  glass, 
and  with  a  suitable  apparatus  I  project  the 
photograph  of  the  diatom  on  the  opposite 
wall  of  my  laboratory  enoimously  enlai^- 
I  then  put  over  it  a  piece  of  paper  cut  so 
OS  to  represent  exactly  1-lOOth  mm.  under 
the  same  conditions,  that  is  to  say,  taken 
from  the  photo-micrographic  image  of  a 
millimetre  divided  into  100  parts  and  en- 
larged to  535  diameters.  Superposing  the 
pax)er  on  the  clearest  and  most  r^n^ar  part 
of  the  image,  I  count  or  mark  each  stria  or 
granule,  and  the  number  obtained  multi- 
plied by  100  gives  me  the  number  com- 
prised in  a  millimetre,  either  longitudinally, 
transversely  or  obliquely,  according  to  cir- 
cumstances. I  do  not  think  it  can  be  de- 
nied that  this  method  is  a  vety  accurate 
one;  the  possible  error  is  hardly  worth  no- 
tica  It  is  true  that  the  process  implies  the 
emplovment  of  photography,  which,  al- 
though it  can  be  of  great  assistance  to  the 


JOUKNAIi  OF  MICROSCOPY. 


195 


nahualist  and  microscopist,  is  not  jet 
within  reach  of  eyery  one,  nor  in  habitual 
nse  with  any.  With  Jess  convenience,  how- 
6Ter,  one  may  arrive  at  the  same  result  by 
using  the  camera  lucida,  or  better  still,  by 
projecting  the  diatom  directly  by  means  of 
a  good  solar  microscope. 

I  have  employed  this  process  of  measure- 
ment to  enable  me  to  form  a  correct  opinion 
OQ  the  number  of  strise,  its  constancy  or 
variability  in  a  given  species,  and  to  enable 
me  to  detei-mine  whether  it  was  able  to  fur- 
nish a  reliable  character  in  the  determina- 
tion of  species.  In  his  '*  Synopsis  of  the 
British  DiatomaoeiB,"  vol.  ii.  p.  zxiv.  of  the 
introduction,  Smith  expresses  himself  thus : 
'*  Whether  the  strin  ....  are  mutually 
parallel  or  radiate  in  their  arrangement; 
reach  the  median  line  or  are  absent  from  a 
greater  or  less  portion  of  the  valvular  sur- 
face—whether the  cellules  themselves  are 
arranged  in  squares  or  disposed  in  quin- 
cuDx;  and  the  strias  in  their  transverse  di- 
I'ection  are  consequently  parallel  or  oblique 
in  reference  to  the  margin  or  the  median 
line— the  relative  distances  of  the  stride  and 
their  greater  or  less  distinctness — all  these 
are  features  which  may  safely  be  regarded 
as  of  specific  importance  .  .  .  ,  though 
subject  to  slight  modifications  aiising  from 
the  accidents  of  locality  and  age,  etc." 
However  great  thii  authority  may  be,  I 
have  preferred  to  rely  upon  experience, 
which  is  in  fact  the  sole  supreme  judge, 
and  without  appeal  in  such  a  matter.  I 
think  that  two  forms  found  in  different  lo- 
calities and  at  different  times,  however 
great  the  affinity  which  they  may  present 
iniei'  se  in  their  characters,  may  form  two 
types  closely  bordering  upon  one  another, 
bnt  nevertheless  independent  and  distinct, 
and  destined  to  produce  their  own  form 
thiough  an  indefinite  number  of  genera- 
tions. We  see  this  fact  happen  in  many 
other  orders  of  organisms.  Whether  tliese 
are  better  called  vftrieties  than  species 
seems  to  me  wholly  indifferent,  the  distinc- 
tion between  the  two  words  depending  on 
the  different  value  which  is  commonly 
given  to  them,  a  value  and  signification 
considerably  elastic — pi*ovjded  always  that 
we  recognize  the  permanence  of  the  form 
in  the  snccessive  generations;  and  this  ex- 
act permanence  of  form  in  the  smallest 
peculiarity  of  structure  in  the  Diatomacese 
in  demonstrated  as  a  constant  law  by  my 
stndy  of  those  of  the  carboniferous  epoch. 

However,  when  I  happened  in  a  certain 
locality  to  find  a  collection,  composed  of 
myriads  of  fmstules  evidently  belonging  to 
a  single  species,  and  forming  a  single  fam- 


ily,* I  determined  at  once  to  make  a  most 
attentive  examination,  feeling  assured  that 
in  such  circumstances  only  could  the  most 
conclusive  elements  be  obtained  for  recog- 
nizing the  extent  of  the  possible  modifica- 
tion of  the  typical  form.  These  circum- 
stances are  not  at  all  frequent,  although 
they  are  sometimes  found;  I  therefore  re- 
call with  regret  that  in  the  early  times  of 
my  studies  on  the  Diatomaceffi,  being  de- 
sirous of  obtaining  new  types,  I  was  vexed 
at  finding  gatherings  composed  of  one  or 
two  foims  only,  all  which  I  rejected,  not 
knowing  then  the  profit  which  I  might  draw 
from  them.  In  gatherings  of  this  kind 
formed  of  masses  of  fmstules  belonging  to 
a  single  species,  we  find  a  series  of  forms 
varying  in  size  and  presenting  sometimes 
notable  variations  in  outline.  But  in  re- 
viewing the  different  dimensions  and  out- 
lines of  the  fmstules,  we  recognize  after  at- 
tentive examination  that  amongst  these 
fmstules  there  is  a  complete  gradation,  so 
that  in  passing  from  one  to  the  other  by 
insensible  degrees  we  prove  the  identity  of 
the  extreme  terms  of  the  series.  Moreover, 
when  we  see  at  the  same  time  that  the  dis- 
position of  the  strisB  on  the  valves  (rows  of 
granules  or  any  peculiarity  like  nodules) 
remains  perfectly  constant  and  uniform,  wo 
recognize  that  all  the  fmstules  of  the  col- 
lection, notwithstanding  the  differences  in 
size  and  outline,  belong  to  the  same  species. 
One  of  the  most  favorable  circumstances 
for  my  views  was  afforded  more  than  twelve 
years  since,  when  I  was  permitted  (thanks 
to  the  courtesy  of  M.  Alphonse  de  Can- 
doUe)  to  select,  from  the  very  rich  herb- 
arium of  the  illustrious  botanist  of  Geneva, 
some  small  fragments  of  Utnculanaa  com- 
ing from  very  different  localities,  and  which 
I  found  incmsted  with  diatoms.  One  of 
these  Utriculariio  came  from  Bio  de  Janei- 
ro, another  from  Java,  and  a  third  from 
Senegal.  All  three  were  equally  covered 
with  fmstules  of  Emialia formica  Ehr.  In 
reference  to  this  fact,  I  may  call  attention  to 
the  singular  peculiarity  that  the  same  veiy 
rare  species  of  diatom  is  always  found  ou 
the  same  plant,  although  the  latter  comes 
from  three  very  different  parts  of  the  ^lobe, 
a  circumstance  which  may,  in  my  opmion, 
lead  to  the  conclusion  that  the  Diatomacefe 
are  not  only  epiphytes,  but  parasites. 
Tliese  three  different  gatherings  all  showed 
the  characteristic  form  of  Eunolia  formica , 
with  the  angular  swelling  in  the  centre, 
the  interme<liate  constrictions,  and  all  the 
other  charactei*s  of  nodules  and  pseudo-no- 
dules and  moniliform  transverse  lines,  in* 

*  Produced  by  a  slnirle  sporangial  frustule. 
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terrapted  by  an  eooentrio  hyaline  line,  and 
unequally  distribnted.  Moreoyer,  the  three 
gatherings  contained  numerous  frustules  of 
very  different  size  and  outline,  but  all  pre- 
senting the  same  peculiarities  of  structure; 
thus  not  leaving  the  least  doubt  that  they 
all  belonged  to  the  same  species,  Eunatin 
formica.  The  longitudinal  axis  in  the 
largest  forms  was  five  times  the  size  of  the 
same  axis  in  the  smallest  forms,  and  in  the 
latter  no  indication  of  the  central  swelling 
could  be  seen,  their  aspect  being  rather 
linear,  or  showing  a  slight  constriction.  I 
have  before  me  a  series  of  photographs 
which  I  have  made,  representing  the  entire 
series  of  these  different  forms:  looking  at 
the  distance  of  the  striss  (especially  in  the 
largest  and  most  characteristic  specimens), 
these  being  very  close  at  the  extremities, 
wider  in  the  centre,  and  stiU  wider  in  the 
two  intermediate  constrictions;  following 
the  gradual  variations  of  outline  and  size  of 
the  frustules,  it  is  impossible  not  to  see  that 
these  represent  nothing  else  than  different 
stages  of  development,  and  that  in  this  dia- 
tom there  is  at  least  a  bilateral  atixesia,  and 
perhaps  also  a  simultaneous  dilataUon  or 
stretcning  of  the  middle  parts  between  the 
centre  and  the  extremities.  The  different 
forms  of  this  diatom  have  also  been  seen  bv 
A  Gmnow,  and  figured  in  the  paper  which 
he  published  on  the  fresh-water  Diatomacesa 
of  the  Island  of  Banka. 

When  we  consider  the  uninterrupted  se- 
ries of  sizes  and  outlines,  all  the  structural 
characters  remaining  at  the  same  time  ab- 
solutely identical,  we  are  necessanly  led  to 
regard  all  these  frustules,  although  of  dif- 
ferent dimensions  and  outline,  as  belonging 
to  the  same  species,  and  representing  sim- 
ply different  degrees  of  organic  develop- 
ment. But  in  this  comparison,  the  charac- 
ter the  constancy  of  which  is  the  most  dif- 
ficult' to  establish,  is  the  fineness  of  the 
^tri»  which  ornament  the  valves,  that  is, 
the  number  contained  in  a  fraction  of  a 
millimetre,  so  that  the  invariability  of  this 
character  in  frustules  of  different  sizes  be- 
longing to  the  same  species  may  be  verified. 
It  seems  to  me  so  much  the  more  neces- 
sary to  demonstrate  this  fact  in  an  irrefra- 
gible  nuuiner,  because  it  is  precisely  on 
this  point  that  there  is  the  greatest  dis- 
agreement in  the  opinions  of  those  who  are 
regarded  as  having  most  authority  in  the 
matter,  and,  moreover,  the  deductions 
w^ioh  may  be  drawn  from  it  would  be  of 
the  highest  importance  to  elucidate  the  bi- 
ologdoal  laws  to  which  the  whole  family  of 
the  JDiatomacesB  are  subservient.  Amongst 
the  observers  who  are  the  most  able  and  of 
the  most  authority,  must  be  first  mentioned 


Dr.  Wallich,  whom  I  have  the  honor  to 
know  personally,  but  whom,  entirely  from 
the  love  of  truth,  I  am  obliged  to  contra- 
dict At  the  meeting  of  the  Boyal  Micro- 
scopical Society  of  London,  of  the  3rd 
Januaiy,  1877,  he  read  a  paper  '*  On  the 
Relations  between  the  Development,  Be- 
production,  and  Markings  of  the  Diatonu- 
cefe,"*in  which  he  said  that  "whilst  the 
total  number  of  the  stiisd  on  the  valves  of  a 
diatom  mav  remain  nearljf  uniform  in  eTerr 
valve  of  the  same  species,  the  number  of 
strife  on  the  fractionai  part  of  a  valve  (as  & 
thousandth  of  an  inch)  admits  of  just  as 
much  variation  as  the  size  of  the  valve,  and 
proceeds  simultaneously  with  it  during  di- 
vision, but  not  afterwards."  This  opinion 
could  not  be  enunciated  more  explicitly, 
but  is  it  in  accordance  with  experience? 
Let  us  see.  From  the  results  of  the  micro- 
photographic  metho<l  above  described.  I 
am  able  to  demonstrate  to  Dr.  Wallich  that 
his  view  is  not  sound,  that  he  has  without 
doubt  been  mislead  by  a  preconceived  idea, 
and  that  he  has  not  verified  the  fact  bj 
personal  experience,  relying  probably  too 
much  on  the  different  figures  given  for  tbe 
strisB  in  a  particular  fraction,  by  different 
microscopists  who  have  employed  the  fanltT 
process  of  the  eye-piece  micrometer.f 

Every  time  tliat  b^  a  happy  chance  I 
have  been  able  to  discover  a  mass  of  dia- 
toms all  belonging  to  a  single  species, 
mixed  with  which  were  frustules  of  another 
genus,  I  have  endeavored  to  profit  bj  tbe 
occasion  to  make  an  attentive  examination. 
and  to  ascertain  the  nature  of  the  dena- 
tions  from  the  typical  form  which  consti- 
tute the  idiosyncrasy  of  the  species.  On 
these  occasions,  after  having  reco^ized  the 
types  and  sizes  of  the  frustules  which  differ 
the  most,  but  which  are  connected  hj  a 
continuous  series  of  frustules  of  intermedi- 
ate size  and  form,  so  that  no  doubt  can  ex- 
ist as  to  the  identity  of  the  species  to  wliich 
they  belong,  I  reproduce,  by  means  of  mi- 
crophotography,  the  image  of  the  smallest 
and  of  the  largest  frustules,  always  adopt- 
ing tiie  amplification  of  585  diameters.  Pro- 
jecting successively  the  two  images  on  the 
wall,  I  count  the  striie  contained  in  MOO 
mm. ;  and  up  to  ike  present  time  I  have  never 
found  a  single  case  in  which  the  tiamber  of 
the  strisB  is  not  constant  In  two  memoirs 
which  I  have  published  in  the  "Proceed- 

*  Mon.  Mlcr.  Joum..  zvli.  (1877)  p.  CL 

t  Dr.  Schumann,  in  "  Die  Dlatomeen  derHoheD 
Tatra."  says  that  the  stmctare  of  the  fniftme 
and  closeness  of  the  striaB  depend  on  tae  elec- 
tion above  sea-level.  The  hijErher  the hMitattne 
nmaller  the  frustnle  and  the  closer  tbe  nne. 
Mon.  Micr.  Joum.,  xiii.  (1875)  p.  M6. 
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ings  "  of  this  Society,  one  under  the  title  of 
"Nnovi  ai-gomenti  a  provare  ohe  le  Dia- 
tomee  riprodaconsi  per  germi"*  ("New 
Arguments  to  prove  that  the  Diatomacese 
/  are  reproduced  by  Oerms  "),  and  the  other, 
"  Osservazioni  e  note  a  elucidazione  delio 
svUuppo  delle  Diatomee"t  ("Observa- 
tions and  Notes  to  elucidate  the  Mode  of 
Development  of  the  DiatomacesB  "),  I  have 
referred,  with  details,  to  two  gatherings 
which  I  obtained  and  examined.  The  first 
contained  only  Pinntdcrria  tiauroneiformis 
Sm.  var.  laiialia^  the  other  only  innumer- 
able fmstules  of  CydoteUa  pi^culus  Ehr. ; 
the  largest  and  the  smallest  valves  of  the 
two  species  compared  together  gave  An 
identical  fijieness  of  the  strisB.  I  have  made 
this  year,  and  with  the  same  result,  similar 
examinations  of  different  species  of  diatoms 
from  the  first  Century  of  the  typical  pre- 
parations of  Dr.  Eulenstein,  particularly 
^Canada  Jennerii  Sm.  (Sooliopleura  tumida), 
Nitvicrda  (Finmdaria)  major  Kz.,  hthmia 
enervis  Ehr.,  and  Navicula  didyma  Kz.,  on 
a  preparation  by  Bourgogne.  After  results 
so  concordant,  it  does  not  seem  to  me  pos- 
sible to  doubt  that,  at  least  in  these  species, 
the  fineness  of  the  stiite  is  the  same  on 
valves  of  different  dimensions,  that  is  to 
say,  that  the  fineness  of  the  striaB  is  deter- 
mined by  the  idiosyncrasy  itself  of  the  spe- 
cies, and  consequently  that,  in  accordance 
with  Smith's  opinion,  the  striee  and  their 
fineness  are  a  quality  of  specific  importance. 

Finally,  to  better  convince  those  who 
have  a  contrary  opinion,  and  to  prove  that 
the  number  of  the  strin  remains  constant 
in  large  or  small  diatoms,  provided  that 
they  belong  to  the  same  species,  and  that 
consequently  we  cannot  refuse  to  the  num- 
ber of  these  striae  the  value  of  a  specific 
character,  I  will  refer  to  the  fact  that  in  the 
above-mentioned  Centuiy  there  is  a  very 
fine  preparation  of  Isthmia  enervis  Ehr.,  in 
situ,  on  which  the  frustules  adhere  to  one 
another  by  the  angles  and  are  attached  to 
the  pedicel.  The  same  pedicel  bears  large 
*  and  small  fioistules  united  together,  so  that 
no  more  favorable  occasion  could  have 
been  found  to  test  fhe  matter.  I  then  pro- 
duced, with  the  usual  amplification,  the 
frustules  of  extreme  dimensions,  and  meas- 
ured the  lines  of  small  granules  on  the 
bands  or  zones  on  the  one  and  on  the  other, 
and  I  did  not  find  the  least  difference  in 
the  numbers.  I  think,  therefore,  that  it  is 
not  x>06sible  reasonably  to  maintain  the 
least   doubt.     If,  however^  any   observer 

*Atti  Aocad.  Pontif.  Nuov.  Lino.,  I9th  Maroh, 

1870. 

t  Ibid.,  3and  January,  1877. 


prefers  to  rely  on  his  own  verification, 
nothing  would  be  more  agreeable  to  me, 
for  I  shall  then  see  my  assertions  confirmed 
independently. 

In  speaking  above  of  Eunotia  formica 
Ehr.,  I  have  referred  to  the  characteristic 
peculiarity  of  this  veiy  interesting  species, 
that  is,  timt  the  moniliform  striae  are  dis- 
tributed in  an  irregular  manner  and  are  pe- 
culiarly grouped  and  close  at  the  two  ex- 
tremities and  wide  in  the  inteimediate 
parts.  By  this  observation  I  have  shown 
that  I  do  not  consider  the  character  of  the 
strisB  and  their  number  as  a  character  of  an 
absolute  specific  value,  but  that  I  admitted 
this  value  only  when  the  distribution  of 
the  strife  on  the  surface  of  the  valve  is  regu- 
lar, a  condition  which  is  presented  in  most 
cases,  as  in  the  Navicular,  the  Synedroe,  and 
many  others.  But  there  is  still  another 
consideration  which  I  wish  to  put  forward 
to  better  explain  my  views.  In  the  greatest 
number  of  different  types  of  Diatomacesa 
which  I  have  reproduced  and  measured  by 
microphotography,  I  ought  to  admit  that 
in  examining  certain  species,  although  well- 
determined  out  placed  in  different  prepar- 
ations, I  have  found  some  differences  in 
specimens  of  the  same  species,  in  regard  to 
the  number  and  fineness  of  the  strisa; 
nevertheless,  when  I  have  met  with  these 
differences,  they  have  never  been  consider- 
able relatively  and  proportionally  to  their 
number,  for  the  difference  has  never  ex- 
ceeded 1-5.  But  at  the  same  time  I  declare 
most  emphatically  that  up  to  the  present 
time  I  have  never  found  the  smallest  differ- 
ence when  I  have  compared  the  frustules 
which  not  simply  belonged  to  the  same  spe- 
cies but  also  to  the  same  stock. 

/^Tb  &e  continued.) 


•  •  • 


The  Waters  of  Paris. 

IN  1850,  Mr.  Hassal*,  at  the  request  of 
the  inhabitants  of  London,  examined 
the  degpree  of  purity  of  the  potable  waters 
of  that  ci^,  and  more  recently.  Professor 
Farlow,  of  Boston,  performed  a  similar 
work  at  the  request  of  the  citizens  of  that 
city.f  M.  A.  G^rardin.J  however,  has  stud- 
ied this  question  more  closely,  by  observ- 
ing the  cryptogamic  vegetation  in  small 
streams  of  water  which  receive  the  waste 
products  from  the  factories  and  manufac- 

*A  mioroscopio  exam,  of  water  ...  of  London, 

I860. 

t  Remarks  on  some  Al^e  found  in  the  water 
...  of  Boston,  1877. 

tBapport    BUT   Talteratlon,  la  corruption  et 
rassainissementdes  rivieres,  1873. 
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tories  on  their  banks.  M.  G^rardin  ob- 
served that  each  indnstrr  favored  the  de- 
velopment of  certain  peculiar  species  which 
were  replaced  by  others  in  places  where  a 
different  industry  was  in  operation. 
Acting  upon  the  same  idea,  the  Adminis 


The  head-waters  of  streams  are  often 
sought  after  for  their  limpidity  and  fresL- 
ness,  which  does  not  always  imply  that 
they  are  really  potable;  it  is  even  probable 
that  if  the  waters  of  our  rivers  were  taken 
at  their  source  they  would  not  have  the 


trator  of  Bridges  and  Boads  of  the  Seine  qualities  which  they  acquire  after  a  jonr- 
and  Oise  sent  us  lately  a  difficult  problem  uey  of  seveitd  miles.  But  when  these  nven 
to  solve.  The  problem  was  to  disinfect  a  pass  through  an  important  manufacturing 
river  on  the  environs  of  Beaumont,  which, '  city,  the  additions,  the  impurities  of  all 
during  the  heat  of  summer,  was  poisoned  sorts  which  they  receive  will  rapidly 
bv  a  ci7ptogam  of  tlie  genus  Leptothrix.  change  their  quahties;  defiled,  so  to  speak, 
This  vegetable  is  an  aquatic  and  filaceous  in  the  passage  through  the  city,  they  are  still 
fungus  which  thrives  and  grows  on  the  refuse  able  to  improve  themselves  somewhat  sftei 
of  f^tories.  The  only  answer  to  make  a  new  journey  in  the  country,  which  permits 
'*  "^  "^  -  T,  .^  them  to  deposit  the  foreign  matters  whick 

contaminate  them.  These  elementarr  con- 
siderations should  always  lead  us  to 
insist  that  the  watera  which  supply  a  citr 
should  be  taken  above,  and  not  below,  the 
city. 

Borrowing  from  the  interesting  micro- 
graphic  works  of  M.  Miqnel,  of  the  Obser- 
vatory of  Montsouris,  whatever  they  contaiL 
of  use  to  his  work,  M.  Neuville,  among  other 
things,  reproduces  the  following  table  of 


was  the  well-known  axiom:    sublata  causa 
toUilur  effedus, 

M.  Neuville,  the  author  of  the  memoir  of 
which  W6  are  ti-eating,  is  astonished  that  a 
work  similar  to  that  which  he  has  under- 
taken, has  not  yet  been  done  for  the  watere 
of  Paris,  whose  sources  are  different,  and 
which,  consequently,  do  not  present  an 
equal  degree  of  purity.  Begarding  the 
question  from  a  purely  utilitarian  point  of 
view,  he  seeks  to  enlighten  the  administra 


tor  and  the  public  on  one  of  the  great  neces-  comparison  for  the  use  of  the  reader,  and 
saries  of  life,  that  is  to  say,  the  w^ater  con- 1  shows  what  organisms  the  waters  derived 
sumed  each   day,   by    making  use  of  his  I  from    different    soui-ces    and    of   different 


knowledge  of  cryptogams,  and  chiefly  those 
of  the  family  of  Diatoms,  for  the  study  of 
which  he  haci  a  predilection. 

The  purity  of  water  is  not  always  to  be 
measured  by  the  greater  or  less  quantity  of 
organic  matters  that  it  contains;  these  mat- 
ters have  a  purifying  ehai*acter  in  them- 
selves, but  this  coudition  obtains  only 
when  they  are  living  vegetable  growths, 
containing  chlorophyl  or  green  matter,  hav- 
ing the  property,  on  the  one  hand,  of  free- 
ing oxygen,  which  is  then  dissolved  in  the 
water,  and  of  absorbing  on  the  other,  the 
carbonic  acid  gas  which  makes  the  water 
unfit  to  drink.  Aquatic  plants,  then,  are 
useful  to  the  water  which  gives  them  shel- 
ter, provided  that  they  do  not,  by  their  ac- 
cumulation, counterbalance  the  salutary 
effects. 

Another    cause  very  often  acts  to  give 


qualities  can  contain,  observed   with  con- 
siderable  magnifying  power: 

PBOPORTION   OF   LOW    OBOANISH8    COI^TAISKP 


IN 


DIFFERENT  WATEBS. 

Uving  QTgxaisBn 

contained  io  a 
cubic  centimetic- 

Waterof  condensation 0.2 

Ilttln  water 35.o 

Wuter  of  the  Taune fri-O 

Seine,  in  Paris 1200.0 

Sewer  water ao,oo(».o 

It  is  indispensable  that  analyses  of  ih^ 
nature  should  be  made  rapidly,  because  iu 
a  short  time  the  microbes  increase  to  a 
great  degree,  and  will  no  longer  give  exact 
figures. 

The  method  which  M.  Neuville  has  fol- 
lowed does  not  consist  of  cliemical  analv&es 
of  the  waters  of  Paris,  which  hod  been  done 
long  before  by  well-known  scientists;  it  is 
water  unhealthy  properties.  The  lime  salts  rather  a  kind  of  statistics  of  the  foreign  mat- 
which  it  holds  in  solution,  sometimes  in  ters  contained  in  each  of  them,  and  wLicb 
great  quantity,  cause  troublesome,  and  the  use  of  the  microscope  reveals, 
sometimes  serious  diseases.  The  carbonate,  The  waters  submitted  to  his  examination 
but  above  all  the  sulphate,  of  calcium,  |  are  those  of  the  Mame,  taken  at  SaintrManr 
makes  the  watei-s  calcareous,  and  then  they  and  Charenton;  of  the  Seine,  at  thePort-a- 
become  unfit  for  the  cooking  of  vegetables,  TAnglais,  at  the  Bridge  of  Austerlitz,  taken 
do  not  dissolve  soap,  and  are  indigestible,  at  Chaillot,  Autenil,  and  at  Saint-Onen;  tlie 
It  is  possible,  however,  for  water  to  dis- 1  waters  of  the  canal  of  Ourcq,  of  the  Vanne, 
solve  soap  and  nevertheless  fail  to  cook  of  the  Dhnis,  of  Arcueil,  of  the  sources  01 
vegetables;  this  occurs  when,  in  place  of  theNoi'dof  Paris,  of  the  artesian  weiJsat 
sulphate  of  calcium,  it  contains  that  of  Granelle  and  Passy,  and  finally  that  of  a 
magnesium.  well  on  the  left  bank  of  the  Seine. 
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tioued atreftmH.  or  at  the  inlet  of  tlie  naterB 
lit  tile  aouroeiti  then  after  a  iiettliiig  of  12 
lioam,  bj  meaos  of  an  sppi'opriBte  siplion, 
lie  (lecauted  until  it  nu  reduced  to  300 
gnmm«».  Tlie  coDtenie  ttere  tui-ned  into 
a  gradnated  n^uge,  and  after  1*681,  lij  the 
use  of  a  aiuali  pipe,  he  gently  raised  the 
liquid  in  order  to  leave  but  a  deposit  of 
two  or  three  centimetre  cubeii.  It  is  thia 
deposit  wbicli  in  directly  enbiuilted  to  mi- 
croHCopicnl  olwervatiou,  after  having  been 
uoimted  in  the  usual  oelU  before  beiug 
preserved.  Obaervatiou  was  made  on  a  de- 
termined number  of  preparations,  all 
sketched  under  the  camera  lucida,  and  the 
sum  of  the  latter  servee  to  form  one  of  the 
plates  which  accompany  this  article,  ivhich 
contains  seventeen.  A  diagram,  or  schematic 
table,  indicateN  the  resijt  of  chemical  an- 
ftlyees  and  of  microscopical  observations 
made  for  the  Seine  in  its  journej  thraugh 
Paris. 

The  water  of  the  Mai-ne  taken  at  Saiiit- 
Maur  is  relatively  rather  pure;  yet  oi'^uic 
matters  ara  found  in  great  abundance  lu  it; 
but  they  are  chiefly  living  matters,  and 
more  purifying  than  cornipting  (Fig  1.) 
They  are  a  part  of  the  Desmids  in  the  gi-een 
matter  and  belong  to  the  genus  PediaMrum 
(No.  9)  or  Saphidium  (No.  10);  or  else  of 
filaceous  algea  (No.   11}  of  the  genus  Uto-\ 


larly  of  the  organic  remains.  Finally  the 
mineral  matters  which,  in  the  water  of  the 
htarne  river,  are  always  more  or  less 
muddy,  iorm  the  small  crystalline  gixiups 
in  the  preparation  (No,  15).  This  wat«r  is 
then  very  good;  but  on  approaching  its 
confluence,  that  is  to  say,  at  Oharenton, 
not  only  the  diatoms  are  inci'eaAed  in  num- 
ber, but  the  infusoria  abound  in  it  as  well 
OS  detritus,  which  probably  is  due  to  the 
inhabitants  of  Mame  at  this  point. 

In   the  water  of  the  Seine  taken  at  the 
Port-in 'Anglais  (Fig.  2),  a  very  great  pro- 


Fio.  1 


-Water  of  the  Miiroe  at  Sulol-Mour. 


lirix.  On  the  other  hand,  and  much  more 
abundant,  are  the  Diatoms  with  silicious 
carapace,  and,  for  the  most  part,  gifted 
with  movements  of  translation  very  curious 
to  observe.  Such  are  the  genera  SurireOa 
(No.  1),  NittKhia  (Noa.  2  and  3),  GynuOn- 
pleura  (No.  i),  Synedm  (No.  5),  liuiUnna 
(No.  6),  Pleuroeigma  (So.  7),  etc.,  or  even 
lofnsoria  (No.  13),  which  make  prey  of 
several  of  these  aoiaU  growths,  but  particn- 


Fio.  1— Water  of  the  Belne  at  Port-a-l'Anelaia. 

portion  of  oi^anisms  is  found.  This  point 
of  the  river,  intended  at  one  time  tofui'nish 
Paris  with  a  very  potable  water,  has  lost  its 
valne  on  account  of  the  factories  and  manu- 
factories which  are  built  on  it  above  the 
city,  and  the  length  of  the  small  streams  of 
water  which  it  receives  in  these  places. 
Deamids  are  found  in  it — the  genus  Cliiele- 
rii(m  (No.  1).  &enedamiiii  (No.  2),  Baphi- 
diwn  (No.  9),  TetrfiHporu  (No.  10).  and  other 
alg»B,  as  Clilamidococcus  (No.  11),  or  Ulo- 
thi-i.r.  Infusoria  equallv  (Ckfelonoiiis  [No. 
20],  Bmcfinloug  [No.  23],  Enffle>ia  [No.  121) 
and  several  si)ecies  of  diatoms  already 
named  or  a  little  different  But  that  which 
is  striking  is  the  already  notable  quantity 
of  organic  remains,  d'Ogmenle  of  plants 
(No.  24).  mycelium  of  fungi  (No.  18).  and 
an  anguillula  (No.  17).  moving  about  in  the 
middle  of  all  thia  multitude,  and,  in  Fig. 
2,  crossiug  a  spicule  of  spongilla  (No.  15). 

The  water  taken  at  the  Bridge  of  Austev- 
litz  contains  more  detritus;  the  purifying 
algre  disappear,  and  diatoms  ai*e  rare.  It  is 
infusoria  and  their  bodies  which  predomi- 
nate; then,  finally,  there  are  remains  of  tis- 
sues of  linen  or  cotton,  of  vegetables  in  de- 
composition, etc.,  which  the  waters  of 
Bercy,  of  Rai)^  uid  Bi^vre  brought 
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If  now  we  pass  by  'P&riH,  and  exam- 
ine a  sample  of  water  from  tlie  pump  of 
GhsiUot  (Fig.  3),  tlie  maximtim  ooutom- 
inatioD  of  tlie  Seine  is  attained.  (It  wa  ex- 
cept, -  however,  the  water  token  at  Saint- 
Onen;  bnt  at  tbis  place  tUe  stre*m  has  re- 
ceived, aa  is  known,  the  aewer  collector  at 


-Water  of  the  Seine  at  Chal Hot. 


AsniSreB,  wbicL  is  a  serions  cause  of  con- 
tamination of  the  water  for  a  long  distaDce.) 
The  quantity  of  carbonic  acid  has  already 
increased,  and  the  oxygen  grown  less. 

In  the  Chaillot  wat«r  (Pig.  3)  there  are 
scarcely  an;  more  algte;  liere  and  there  le- 
mains  of  conferva  ICladophora  [No.  14]),  or 
some  rare  epecimejiR  of  more  reduced  spe- 
cie* {Pmtaorina  [No.  11),  Cbiamidocoocia 
FNo.  5],  SurirtiUi  [No.  2],  SitiunmeU  [No. 
»],  EpMemia  [No.  4]),  yet  most  often  tliere 
is  only  the  silicions  carapace,  void  of  emlo- 
chrome,  of  these  last  diatoms.  On  the  other 
hand,  the  deposit  of  deti-itns  is  dominant  in 
it:  mnscnlar  fibres  (No.  10),  vegetable  cell- 
ules fNo.  II),  then  myceliie  of  inferior  fungi, 
and  lastly  anguillnlie  (No.  9).  Yet  there 
is  still  more:  some  microscopic  crustaceans 
appear  (Dapknia  pidac  and  others  [Nos.  7 
and  8]),  the  whole  associated  with  earthy 
or  indeterminable  remains. 

]V[.  Neuville  disputes  the  opinion  of  M, 
Frank  I  and,  who  refuses  to  admit  that 
rivera  purify  themselves.  He  maintainn, 
which  seems  to  be  perfectly  demonstrated, 
that  after  a  tranqnil  journey  without  receiv- 
ing other  impnrities,  a  river  purifies  itself 
little  by  little,  by  deposition,  either  on  the 
1)otlom  of  the  bed,  or  on  the  banks,  of  tlie 
cnbstanoes  which  it  held  in  BUBpenaion. 
The  barmfnl  matters  held  in  solntion  are 
eliminated,  and  they  disappear;  the  car- 
bonic acid  becomes  ezhanst»d  little  bv  lit- 
tle, and  the  oxygen,  on  the  other  hand,  re- 
turns in  proportion. 

During  the  war  of  1870-71,  the  forced 
stopping,  on  the  rivers  wbioh  habitually  re- 


ceived the  refnse,  of  factories  and  of  indos- 
tries  polluting  these  streams,  had  change 
their  conditions.  Thna  the  Bi^vre,  tainted 
from  Arcueil  to  its  arrival  in  the  Sdne  at 
Paris,  had  again  become  limpid,  and  fish 
had  made  a  home  in  it,  coming  from  tlK 
parts  above  Arcueil,  although,  however, 
the  bottom  of  the  bed  of  the  Bifevre  was  U 
this  moment  covertsd  by  a  thick  layer  ot 
mud,  nauseating  at  onlinaiy  times. 

The  water  of  the  Seine  at  Saint-Onen  be- 
came again  mora  impure  than  any  other 
part;  but,  as  has  been  said,  this  was  due  to 
the  sewer  collector  of  Asni^res.  The  cat^ 
bonic  acid  which,  at  the  Bridge  of  Aiuto- 
lita,  was  represented  by  16.2  per  cubic  cen- 
timetre, i-eached  here  the  proportion  of  £. 
that  is  to  say,  the  maximum  for  the  waten 
of  Paris.  Living  creatures  here  are  verr 
rare;  but  the  remains  of  stuflh:  linon,  yais. 
cotton,  animal  aq^  vegetable  fibres  abound 
here.  It  is  no  longer  a  deposit,  it  is  a  real 
sonp.  The  chlorides,  the  snlphatea,  anil 
the  sal  ammoniacB,  as  well  as  sulphuretted 
hydrogen,  ai'e  largelr  represented  here. 
Finally,  further  on,  whera  the  Beine  passes 
by  St.  Denis  and  receives  from  it  some 
quantity  of  refnse,  vegetation  is  no  longer 
found  in  it,  and  the  bottom  of  the  stream  is 
nothing  but  a  blackish  and  coutamiDsteil 
mud,  as  M.  Q^i-ardin  observed  it. — Scima. 

{ Tb  be  mntamti. ) 


Effects  of  Optical  Slits. 

MTREVE  has  latelv  described  some 
■  curious  effects.  Looking  througli  > 
fine  slit  at  a  vei'ticol  object  (a  post  or  » 
mast,  for  iuBtance).  he  finds  the  perception 
much  more  distinct  when  the  slit  is  hori- 
zontal than  when  it  is  vertical.  On  the  oilier 
hand,  to  distinguish  horizontal  lines  more 
clearly,  the  slit  must  be  held  verticaUy. 
Bnt  if.  in  general,  one  look  at  a  house  or  b 
landscape  through  a  flue  slit,  it  is  fonad 
tliat  the  maximum  of  brightness  ot  the  ho^ 
izon  is  when  the  slit  is  horizontal.  Tbis  ef- 
fect, it  is  said,  is  also  prodnc«d  with  thi^ 
solar  and  lunar  discs;  they  are  seen  mneli 
more  distinctly  with  the  horizontal  slit  M. 
Treve  has  reproduced  the  effect  by  photo- 
graphy, and  the  negatives  taken  with  tLe 
horizontal  slit  were  more  distinct.  Tbe 
light  appears  to  be  propagated  with  mote 
intensity  through  the  latter  than  the  fonncr, 
the  vertical  bands  of  aolar  photographs 
showing  well  the  interferences  and  pasuge 
of  light  through  a  vertical  slit.  Again,  if  a 
croBS-slitted  disc  be  held  between  the  son 
and  a  white  screen,  the  horiiontal  part  of 
the  cross  on  the  screen  is  brighter  titan  tlie 
vertical.     The  practical  applicatitm  of  these 
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experiments  of  M.  Treve  to  photography 
would  appear  to  be  the  relation  which  they 
bear  to  the  shape  of  the  apertures  of  dia- 
phragms and  to  instantaneous  shutteiti.  Is 
it  a  fact  with  regard  to  the  latter,  tliat  the 
nncovering  of  the  lens  horizontally  admits 
more  light,  and  therefore  produces  a  pic- 
ture more  quickly  than  a  shutter  which 
opens  yertically  ?  There  may  be  no  differ- 
ence, but  the  point,  at  any  rate,  is  worth 
deciding. — Pliotographic  Ifews. 


•  •  • 


PreserYatlve  Fluids  for  Botanical 
Preparations.* 

IN  1872  MM.  J.  Greenland,  M.  Comu,  aud 
G.  Bivet  published  a  little  workf  on 
the  preparation  of  botanical  objects  for  the 
microscope,  in  which  they  gave  a  series  of 
formulas  which  they  had  found  useful.  This 
work  being  now  rare,  M.  G.  Huberson  has 
reproduced  these  formulie  as  follows: — 

No.  1.  Equal  volumes  of  glyoerin  [aa  pure 
as  possible)  f  alcohol^  and  camphor-water. 
This  fluid  will  preserve,  either  in  bottles  or 
cells,  the  greater  number  of  vegetable  tis- 
sues, and  especially  all  cellular  tissues  of 
a  certain  solidity,  such  as  homy  albumen, 
epidermis,  secttons  of  leaves,  and  all  woody, 
fibrous,  and  vascular  tissues.  Certain  pre- 
parations it  renders  too  transpai'ent,  especi- 
ally those  of  very  young  organs;  a  fault 
that  is  corrected  by  the  addition  of  water. 
(For  tissues  with  cystoliths  Nos.  8,  4,  and 
5  are  preferable.) 

No.  2.  Three  volumes  of  glycerin  to  ttoo  qf 
camphor-water  may  be  put  to  the  same  use 
as  No.  1,  but  only  in  closed  cells. 

No.  3.  100  grammes  of  distilled  water  to 
two  qf  cfduroform.  Shake  up  together  for 
five  minutes  at  least.  About  1  gramme  of 
the  chloroform  is  dissolved,  the  remainder 
is  precipitated  at  the  bottom,  and  serves  to 
keep  the  fluid  saturated.  It  is  used  for  all 
tissues  in  course  of  development  and  still 
tender,  prothallia,  embryonal  sacs,  ai'che- 
gonia,  and  the  fecundating  organs  of  cryp- 
togams in  course  of  formation.  (For  the 
same  parts  completely  developed  Nos.  1 
and  2  are  preferable.) 

No.  4.  The  same  as  No.  8,  with  the  addi- 
tion (^  4  or  5  grammes  of  glacial  acetic  acid 
This  preparation  preserves  confei'ves  per- 
fectly without  contracting  the  chlorophyll, 
to  which  it  merely  gives  a  brownish  tint. 
It  presents  one  peculiar  advantage  in  that  it 
absorbs  the  air-bubbles  which  objects  often 
contain  after  being  placed  in  the  cell.     In 

*  BrebissoniBp  ifl.  (1881)  pp.  i(M-8. 

tDes  preparations  mloroscopiQues  tlrees  da 
reene  vegetal  et  des  differents  procedes  a  em- 
ployer pour  en  assurer  la  conservation.  (8vo. 
■i't&ns.  1873.;   76pp.andng& 


this  manner  j^iih.  and  fungi  with  numerous 
spores  (Agarics,  PeniciUium)  which  often 
retain,  do  what  one  may,  a  large  number  of 
air-bubbles,  can  be  prepared  with  success 
and  without  the  necessity  of  taking  jiumer- 
ous  precautions.  A  few  days  after  the  cell 
has  been  closed,  the  air-bubbles,  if  not  too 
numerous,  will  have  disappeared.  Conse- 
quently, whenever  washing  in  alcohol  is. 
inconvenient,  this  fluid  should  be  used. 

The  acetic  acid  destroys  the  calcareous 
concretions  which  sometimes  exist  on  the 
surface  and  even  the  interior  of  algee.  Bub- 
bles of  carbonic  acid  are  in  this  case  given 
off,  and  for  some  days  spoil  the  appearance 
of  the  preparation,  l^ut  they  disappear  be- 
fore long.  The  proportion  of  acid  is  pretty 
strong,  but  experience  shows  that  a  slight 
excess  of  this  acid  is  not  injurious. 

No.  5.  Camphor  is  dissolved  in  chhrqfom^ 
until  it  is  saturaied  The  superfluous  cam- 
phor is  as  far  as  possible  removed  and  fi-esh 
chloroform  equal  in  amount  to  the  first  is 
added.  Four  grammes  of  this  solution  is 
dissolved  in  a  litre  of  distilled  water;  no 
precipitate  being  produced. 

This  fluid  may  m  most  oases  replace  No, 
1.  It  gives  less  transparency  to  the  prepar- 
ations, but  it  possesses  the  advantage  of 
but  slightly  contracting  the  primordial 
utricle.  For  this  reason  it  may  be  em- 
ployed for  preserving  even  the  most  deli- 
cate marine  and  freshwater  algse,  desmids,. 
diatoms,  with  their  endochrome,  etc.  For 
the  very  delicate  algsB,  such  as  the  con> 
fervfe  (Spiroggrat  Jihynchonema,  etc.)  pre- 
ference is  given  to  the  following: — 

No.  6.  75  gi^ammes  cf  campJior-water,  75 
qf  distilled  water,  and  1  of  glacial  acetic  acid. 
This  formula  was  invented  by  Dr.  Bipart 
and  cannot  be  too  strongly  recommended. 

No.  7  is  a  gummy  mixture  for  fixing  the 
objects  in  the  cells  before  putting  in  the 
preservative  fluid.  Dissolve,  cold,  com- 
pletely white  gum  arabic  in  twice  its- 
weight  of  camphor-water,  adding  to  the 
solution,  which  is  not  perfect  till  the  expir- 
ation of  two  or  three  days,  three-quai'ters 
of  its  weight  of  glycerin.  It  should  be 
kept  several  months  in  a  long  narrow  bot- 
tle till  the  fluid  has  become  completely 
limpid  through  the  deposit  of  the  corpus- 
cles which  it  at  first  holds  in  suspension. 

No.  8  is  a  gelatinous  mixture  intended  to 
replace  Canada  balsam.  Soak  perfectly 
white  gelatin  in  cold  water  for  about  twelve 
hours,  drain  it,  and  set  the  vtosel  which 
contains  it  in  warm  water.  When  it  is 
melted  mix  an  equal  volume  of  glycerin  with 
it  The  mixture  solidifies  on  coohng.  When 
i-equired  for  use  it  is  liquefied  by  plunging^ 
the  vessel  containing  it  in  warm  water. 
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No.  9.  500  grcmtmes  of  disiilled  water  and 
1  ofphenate  cf  soda.  This  fluid  will  pre- 
serve (in  cells  only)  a  host  of  vegetable  tis- 
fiues  and  microscopical  plants.  The  pre- 
Tious  formnlffl  ara  in  general  preferable, 
but  in  cases  where  they  do  not  answer  this 
fluid  may  be  tiied,  especially  for  objects 
which  are  very  delicate  and  very  sensitive 
to  the  effects  of  endosmosis. 


Arabin  for  Mounting  Microscopical 

Objects.* 

IT  will  have  been  observed  that,  when  a 
solution  of  gum  Arabic  has  been  used 
as  an  adhesive  medium  for  attaching  dia- 
toms or  other  delicate  material  to  slips, 
that  there  is  often  present  a  gpranular  ap- 
pearance, which  is  owing  to  the  earthy  mat- 
ters contained  in  the  gum.  It  is  impossible 
to  get  rid  of  this  by  the  most  careful  filtra- 
tion, these  earthy  matters  being  soluble  in 
the  same  liqjuids  as  the  gum  itself.  As  there 
is  no  adhesive  medium  so  suitable  as  gum 
for  microscopical  purposes,  I  have  thought 
that  a  preparation  of  perfectly  pure  gum, 
free  from  the  objection  thus  mentioned, 
would  be  of  some  value  to  microscopists. 
Such  a  medium  I  find  in  the  body  known 
to  chemists  as  Arabin,  and  which  is  in  re- 
ality gum  Ai'abio  from  which  these  impuri- 
ties have  been  removed. 

To  obtain  Arabin  for  microscopical  use, 
gum  Arabic  should  be  solect^^d  as  clear  and 
white  as  possible.  This  is  to  be  dissolvecl 
in  distilled  water  to  the  consistence  of  thin 
inucHage.  It  should  then  be  filtered,  and 
the  filtrnte  poured  into  rectified  alcohol, 
and  well  shaken.  The  Ambin  immediately 
Moparatea  as  a  white  pasty  mass,  and  the 
whole  becomes  semi-solid.  It  must  be 
jjlaced  on  filter-paper,  and  washed  with  al- 
<Johol,  until  the  washings  are  j^erfectly  free 
from  water,  and  the  alcohol  comes  ofi*  as 
pure  as  it  went  on.  The  Arabin  may  now 
be  allowed  to  dry  spontaneouslv.  The 
odges  of  the  surface  of  the  mass  will  prob- 
ably be  found  to  l>e  viscid,  owing  to  the  ab- 
forption  of  water  from  the  atmosphere  or 
from  the  alcohol — but  the  remainder  will  he 
a  perfectly  pure  white  powder.  This  should 
be  shaken  off  the  filter  and  preserved. 

Arabin  possesses  for  microscopical  pur- 
})oses  all  the  properties  of  ordinary  g^m. 
It  is  freely  soluble  in  water  (more  readily 
80  than  gn^m),  insoluble  in  alc:>hol. 

Like  ordinary  mucilage,  it  is  very  liable 
io  become  mouldy  if  kept  in  solution,  but 
when  once  dry  on  a  slip  it  undergoes  no 
change,  and  shows,  at  least  as  far  as  my 

♦H.  J.  Waddinflrton.  in  "Journal  of  Quekett 
Microscopical  Club." 


own  observation  is  concerned,  no  deteriora- 
tion after  a  considerable  tim&  It  is  nn- 
doubtedly  a  troublesome  and  expensive  mat- 
ter to  prepai-e,  owing  to  the  quantity  of  al- 
cohol required,  but,  when  once  obtained,  a 
little  of  it  goes  so  far  that  practically  it 
costs  littla  Methylated  spirit  must  not  be 
used  in  its  preparation,  as,  containing  al- 
ways a  proportion  of  shellac  or  other  gnm 
resins,  tiiis  is  sure  to  remain  as  an  impurity. 
For  use,  a  portion  should  be  dissolved 
in  distilled  water  to  any  required  conaist- 
enoe,  and  passed  twice  through  filter-paper, 
which  should  have  been  previouslv  washed 
with  distilled  water.  It  may  then  be  pUced 
on  the  slips,  drained,  allowed  to  diy,  aod 
the  slips  put  away  for  use.  In  this  coodi- 
tion,  and  with  ordinary  precautions  as  to 
dust  and  damp,  it  may  be  preserved  indefi- 
nitely. 

•-#-« 

The  Wax  CELZi.— After  desci-ibing  i 
method  of  mounting  objects  in  wooden 
slides,  the  floor  of  the  cell  being  coTered 
with  wax,  Mr.  Henry  J.  Boper  says:  "I 
see  that  an  American  professor  is  discard- 
ing a  somewhat  similar  method  on  accouiit 
of,  as  he  says,  *  the  covering  glass,  sooner 
or  later,  becoming  covered  inside  with  a 
dew-like  deposit,  which,  when  illuminated, 
will  glisten  like  so  many  minute  points  of 
quicksilver.'  I  have  myself  noticed  this 
occasionally  in  specimens  mounted  some- 
thing in  this  style,  on  glass  slides,  but  very 
rarely  (not  perhaps  one  per  cent)  when 
mounted  on  wooden  ones;  and  then  no 
doubt  the  wax  was  used  when  too  ne^, 
sufficient  time  not  having  been  allowed  for 
its  volatile  properties  to  evaporate;  it  is 
probable,  too,  that  the  wood  itself  may  ab- 
sorb the  slight  moisture  which,  in  the  case 
of  the  glass,  can  obtain  no  other  refnge 
than  the  covering  glass;  at  any  rate,  speak- 
ing from  one's  own  experience,  I  have  found 
no  inconvenience  on  this  score,  after  mount- 
ing many  hundreds  of  slides,  extending 
over  several  years. 

Soap  fob  Imbedding. — A  medium  Tcry 
suitable  for  imbedding,  which  I  have  usetl 
at  the  suggestion  of  Dr.  J.  G.  Hunt,  of 
this  city,  is  the  ordinaiy  transparent  soap 
of  the  shops,  which  is  cut  into  small  pieces 
and  melted  in  a  water-bath  with  the  aid  of 
alcohoL  It  may  be  pi*epared  in  consider- 
able quantities,  poured  into  a  bottle,  and 
when  desii'ed  for  use  the  bottle  need  onlv 
be  placed  in  a  vessel  of  water  for  a  few  min- 
utes, when  the  imbedding  material  is  ready 
for  use.  Its  advantages  are  its  cleaDliness 
and  transparency. — Tyson*8  FracHealBtstoi' 
ogy  (1873). 
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Size  and  Nomenclature  of  Eye-pieces. 

AT  the  Detroit  meeting  of  the  American 
Society  of  Microscopists  the  follow- 
ing resolution  was  adopted: 

Besolved,  That  the  past-President,  Presi- 
dent, and  President-elect  be  appointed  a 
committee  to  report  at  the  next  meeting  of 
the  Society  upon  the  amplifying  powers 
of  eye-pieces  and  the  proper  corresponding 
nomenclature,  and  to  suggest  measures 
leading  to  uniformity  in  the  latter. 

At  the  Columbus  meeting  this  year  thia 
committee  was  continued,  and  the  President 
for  the  present  year  added  to  it. 

If  uniformity  in  nomenclature  and  size  of 
eye-pieces  can  be  established,  it  will,, 
doubtless,  prove  as  great  a  conyenience  to 
makei*s  and  users  of  the  microscope  as  tlie 
adoption  of  the  society -screw  for  objectives. 

Of  course  the  co-operation  of  makers  and 
dealers  is  essential  to  even  the  preliminary 
steps  of  this  movement,  and  the  committee 
has  issued  the  following  series  of  questions 
to  which  all  makers  of  microscopes  are  re- 
quested to  send  answers  to  Prof.  B.  H. 
Ward,  M.D.,  53  Fourth  street,  Troy,  N.  Y., 
U.  S.  A. 

Proper  blanks  have  been  ti'ansmitted  to 
all  dealers  and  makers,  but  if  any  have 
been  overlooked  we  feel  assured  that  Dr. 
Ward  will,  on  application,  very  gladly  sup- 
ply the  omission. 

The  following  is  the  circular  referred  to: 

First  Question. — Please  give  list  of  vari- 
ous eye-pieces  or  oculars  for  the  microscope 
made  by  you,  with  construction  (Huyghe- 
nian,  Orthoscopic,  Periscopic,  etc.),  with 
bhe  equivalent  amplifying  power  of  each,  at 
a  standard  distance  of  10  English  inches  or 
254  mm. 

Second  Question. — Please  state  how  you 
determine  the  amplifying  power  of  your 
eye-pieces. 

Third  Question. — ^Do  you  consider  it  de- 
sirable that  a  uniform  nomenclature  (with 
reference  to  amplifying  power)  of  eye- 
piecesvshould  be  adopted  by  makers  of  mi- 
croscopes ? 

Fourth  Question. — Will  you  adopt  such  a 
nomenclature  if  decided  upon  by  this  So- 
ciety ? 
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Mfik  QuesHon.^Flesse  snggeet  snch  a 
nomenclature.  wliioh'seezuB  to  you  most  gen- 
erally applicable  and  desirable. 

Sixih  Quesiion.'^Bo  you  consider  it  de- 
sirable that  eye-pieces  should  be  so  con- 
structed— ^by  means  of  a  shoulder  or  other 
device  on  the  longer  ones — that  all  should 
pass  the  same  distance  into  the  tube  of  the 
microscope,  thereby  preserving  the  black- 
ening of  the  inside  of  the  microscope 
tube? 

Seventh  Qtie8tion,^Fleaae  give  inside  dia- 
meter of  microscope  tube,  or  draw  tube 
where  there  is  one,  or  outside  diameter  of 
tliat  portion  of  eye-piece  fitting  into  the  mi- 
croscope tube  for  each  size  of  stand  made 
by  you. 

JSighih  Que8iion.—J)o  you  consider  it  de- 
sirable that  two,  or  three,  or  more  standard 
diameters  of  tube  for  microscopes  be  gener- 
ally adopted  with  a  view  to  interchangeabil- 
ity  of  eye- pieces  ? 

Ninth  Question. — ^Please  suggest  the  num- 
ber of  sizes  and  the  inside  diameter  of  tube 
in  each  case  which  you  would  recommend 
for  adoption. 

Tenth  §Me»^ton.— Will  you  adopt  a  stand- 
ard set  of  sizes  if  agreed  upon  and  recom- 
mended by  this  Society  ? 

l^eventh  Question, — Please  give  this  com- 
mittee the  benefit  of  any  suggestions  not 
included  in  the  above  answers. 

The  answers  to  these  questions  are  to  be 
transmitted  to  Dr.  Ward,  who  is  chairman 
of  the  committee. 


-•-•- 


The  Water  of  Paris. 

THItOUGH  the  kindness  of  Prof.  Michel, 
Editor  of  Scienoey  we  are  enabled  to 
present  to  onr  readers  a  resum^  of  the  ar- 
ticle on  this  subject  which  recently  ap- 
peared in  La  Nature.  Our  readers,  who 
have  had  an  opportunity  of  examining  the 
elaborate  paper  of  Mr.  Yorce  on  the  or- 
ganisms found  in  the  Erie  water  at  Cleve- 
land, will  be  interested  in  comparing  the 
two. 


Xarlne  Alffa»  of  New  Bngland  and  Adjacent 
Ooaats.  Bjf  W.  J.  Fario wrM.D.  Reprinted  from 
Report  of  U.  8.  Fish  Ck>mmi88ion  for  ISTO. 
It  is  an  unfortunate  fact  that  when  a  writer  liki- 
Prof.  Fariow  contributes  an  able  article  oa  some 
scientific  subject  to  a  Government  Report  it  misht 
almost  as  well  be  buried.  To  the  quiet,  modest 
student— the  one  who  would  derive  moat  ad- 
vantaire  from  it— it  is  almost  inaccessible.  In  the 
first  place  It  is  only  by  chance  that  ft  will  be 
brought  to  his  notice,  and  in  the  second  it  too 
often  happens  that  he  is  unable  to  procoze  it.  We 
are.  therefore,  very  glad  to  see  that  this  valuable 
monoiirraph  has  been  printed  separatel  j,  and  as 
the  U,  S.  Fish  Commission  is  composed  of  men 
who  are  themselves  students,  we  feel  assured 
that  no  earnest  seeker  after  knowledge  iieed  fail 
in  getting  it. 

The  object  and  scope  of  the  work  Is  best  set 
forth  in  Prof.  Farlow's  own  words.   He  says: 

*  This  report  Is  intended,  with  the  exception  of 
the  Diatoms,  to  include  all  the  marine  species 
at  present  known  to  occur  on  the  coast  of  the 
United  States  from  New  Jersey  to  Eastport^  Me., 
and  a  few  species  are  mentioned  which,  althooirh 
they  have  not  yet  been  found  within  our  limits, 
are  nevertheless  to  be  expected  from  the  fact  that 
they  occur  on  the  neighboring  coast  of  the  British 
provinces.  In  preparing  the  report  I  have  at- 
tempted to  present,  in  a  compact  and  more  or  less 
popular  form,  a  description  of  the  different  orders 
and  species  of  sea-weeds,  so  that  persons  who 
frequent  the  coast  of  New  England,  and  especi- 
ally those  in  the  service  of  the  Fish  Commission, 
may  have  at  hand  the  means  of  determining  the 
forms  found  in  our  waters.  The  descriptive 
portion  of  the  report  is  preceded  by  a  short  ac- 
count of  the  general  structure  and  classifleation 
of  sea-weeds,  which  is  necessary  in  the  present 
case,  because  there  Is  no  generally  aooessible 
book  In  the  English  language  which  gives  a  good 
account  of  the  modem  views  of  the  classification 
and  structure  of  algas.*' 

The  use  of  the  sea-veeds  In  commerce  is  thus 
tersely  set  forth  by  tin  author: 

'*  From  an  economical  point  of  view,  but  little 
need  be  said  with  regard  to  our  sea-weeds  as  an 
article  of  food.  Ghondrus  crigpus,  the  Irish  moss, 
as  is  called  in  this  country,  is  the  only  species  of 
any  commercial  value.  It  is  collected  in  con- 
siderable quantities  at  several  localities,  but 
especially  at  Hingham .  Mass.  It  is  used  for  mak- 
ing sea-moss  farine.  and  is  also  employed  to 
some  extent  by  brewers  for  clarifying  beer.  As 
yet  the  use  of  Barphyra  mdo<tris,  the  laver.  one  of 
the  common  species  for  making  soups,  has  not 
been  introduced.  The  Chinese  employed  in  the 
shoe  factories  at  North  Adams.  Mass..  import  the 
same  species  from  China,  not  apparently  know- 
ing that  they  could  obtain  an  abundance  of  it  in 
Massachusetts.  The  dulse.  RhodifmeniapaiauMtm, 
is  sold  to  some  extent  In  the  ieapozt  towns. 
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«)8pecially  in  Boston,  where  it  is  eaten  principally 
by  sailors  and  the  Irish  population.  It  is  firener- 
ally  imported  from  the  British  provinoes.  but  it 
could  be  obtained  in  abundance  anywhere  north 
of  Boston,  or  even  in  some  places  in  Lonfir  Island 
Sound.  The  srreat  use  of  our  sea-weeds  is  for  the 
purpose  of  maklnsr  fertilizers,  and  immense 
auantities  are  carted  from  the  beaches  and  spread 
over  the  land  near  the  shore.  Usaise.  however, 
varies  at  difterent  localities,  for  at  Eastport  the 
larsrer  sea-weeds,  which  are  practically  the  same 
species  that  are  highly  esteemed  in  New  Hamp- 
shire and  Massachusetts,  are  considered  of  little 
value  in  comparison  with  animal  manure.  As 
far  as  I  know,  there  are  no  manufactories  of 
iodine  or  soda  salts  on  our  coast,  althousrh  our 
species  greatly  resemble  those  used  in  Scotland 
for  the  purpose.  The  stem  of  the  devil's  aprons, 
LaminaricB,  are  used  by  surRrical-lnstrument 
makers  in  the  manufacture  of  spo9fire-tents.'' 

The  work  is  illustrated  by  fifteen  plates,  the 
figures  In  which  are  very  characteristic  and  beau- 
tifully drawn. 

Iieotures  in  a  Workahop:  By  T.  P.  Pember- 
ton.  formerly  Associate  Editor  of  the  "  Tech- 
nologist ; "  Author  of  "  The  Student's  Illustrated 
Guide  to  Practical  Draughting."  With  an  ap- 
pendix containing  the  famous  papers  by  Whit- 
worth  "On  Plane  Metallic  Surfaces  or  True 
Planes;"  "On  an  Uniform  System  of  Screw 
Threads;"  "Address  to  the  Institution  of 
Mechanical  Engineer's.  Glasgow:"  *  On  Stand- 
ard Decimal  Measures  of  Length."  $1.00.  New 
York:  Industrial  Publication  Co. 

The  volume  before  us  consists  of  a  series  of 
lectures  and  articles  specially  addressed  to  young 
mechanics.  Several  of  these  lectures  were  de- 
livered before  the  Polytechnic  Association  of  the 
American  Institute,  and  were  received  with  very 
great  favor.  The  whole  has  been  carefully  re- 
vised and  the  unavoidable  repetitions  of  an  un- 
connected series  having  been  cut  out  and  other 
and  more  valuable  points  enlarged.  The  collec- 
tion now  torms  a  sprightly,  fascinating  book, 
full  of  valuable  hints,  interesting  anecdotes  and 
sharp  sayings.  It  is  not  a  compilation  of  dull 
sermons  or  dry  matheroatlcs,  but  a  live,  readable 
book.  The  papers  by  Whitworth.  now  first  made 
accessible  to  the  American  reader,  form  the  basis 
of  our  modern  systems  of  accurate  work. 

The  Oompand  of  Anatomy.  For  Use  in  the 
Dissecting  Boom  and  in  preparing  for  examin- 
ations. By  John  Boberts.  A.M..  M.D..  Lecturer 
on  Anatomy  and  on  Comparative  Surgery,  in 
the  Philadelphia  School  of  Anatomy,  etc.,  etc. 
Philadelphia:  C.  E.  Boberts  &  Co. 

This  is  a  handy  little  volume,  judiciotisly  ar- 
ranged and  well  adapted  to  the  purpose  for  which 
it  is  intended. 

The  Xedloal  Beoord  Visiting  I<iat  for  1882. 
New  York:  William  Wood  A  Co. 

This  is  a  very  neat  and  substantial  list,  pub- 
lished at  a  price  which  is  little,  if  any.  mom  than 
that  of  a  common  diary  of  similar  quality.  It 
contains  the  usual  almanac  and  medical  con- 
stants, and  seems  to  us  to  be  just  the  thing  that  a 
physician  wants. 


The  Vision ;  or  Hell.  Purgiatory  and  Paradise  of 
Dante  Alighieri.  Translated  by  the  Bev.  Henry 
Francis  Cary,  A.  M..  with  the  life  of  Dante, 
chronological  view  of  his  age.  additional  notes 
and  index.  Illustrated  by  Gustavo  Dore  from 
the  last  corrected  London  edition.  In  two 
volumes.  YoL  II.  New  York:  Carl  Yon  Buren. 
104  John  St. 

Some  time  ago  we  had  the  pleasure  of  examin- 
ing the  first  volume  of  this  book,  and  now  the 
second  volume,  which  completes  the  work,  I»« 
before  us.  In  these  two  Quarto  volumes  we  have 
the  finest  edition  of  Dante  now  accessible  to  the 
American  book  buyer.  The  paper  and  typography 
are  of  the  best,  so  that  it  is  really  a  pleasure  to 
read  it  As  for  the  work  itself,  it  has  long  since 
passed  beyond  the  judgment  and  criticisms  of 
all  but  specialists.  Of  the  illustrations  by  Dore. 
however,  it  may  be  permitted  to  us  to  say  a  word. 
It  has  always  seemed  to  us  that  of  all  the  works 
suited  to  Dore's  peculiar  genius,  Dante's  vision 
justly  claims  pre-eminence.  The  curious  mix- 
ture of  religion  and  imagination;  of  brilliant 
fancies,  subtle  allegories  and  pointed  teachings 
which  the  facile  pencil  of  Dore  is  so  well  fitted  to 
embody  in  the  engravings,  is  just  the  combina- 
tion which  Dante,  of  all  men,  is  fitted  to  draw 
forth.  The  Dante  of  Dore  must  therefore,  always 
hold  a  high  place  in  the  estimation  of  all  students 
of  the  higher  class  of  poetry.  The  only  difficulty 
hitherto  has  been  the  very  high  price  of  the  folio 
editions.  Here,  however,  we  have  in  handsome 
quarto  form  a  most  perfect  fao-simile  of  the  larger 
editions,  and  we  predict  for  it  a  most  favorablo 
reception  on  the  part  of  all  lovers  of  art. 


•  ♦  • 


€tm0if0vi&mct. 


The  Editor  of  the  Ambbican  Jowsaij  of  Micbo- 
SGOFT  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 


Kicroscope  IKirrors. 

Ed,  Am,  Jofwr,  Microscopy—In  your  number 
for  June  is  a  oommunication  from  a  person  who 
owns  a  Zentmeyer's  Intermediate,  He  says  that 
he  had  some  trouble  on  account  of  the  mirror 
bar  not  sv^inging  above  the  stage,  and  he  gives 
his  remedy  for  this  defect. 

I  am  the  happy  possessor  of  an  Intermediate 
Stand,  and  I  have  got  over  the  difficulty  in  a 
very  simple  way.  I  have  removed  a  portion  of 
brass  between  the  guide,  which  slides  on  the 
mirror  bar,  and  the  piece  which  screws  into  the 
mirror;  In  this  space,  which  is  about  one-quar- 
ter of  an  inch  thick,  I  iiave  inserted  two  arms 
jointed  together.  One  end  of  one  arm  is  Jointed 
on  the  piece  which  slides  over  the  mtiTor  bar, 
and  the  end  of  the  other  arm  is  Jointed  to  the 
piece  which  screws  into  the  mirror. 
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In  the  accompanyiofir  sketch  a  l&  the  mirror 
bar,  h  and  c  are  the  arms,  and  d  is  the  mirror. 
If  the  piece  a  waa  stationary,  the  pieces  6  and  c 
wouid  serve,  as  arms  of  this  kind  serve  in  the 
microscopes  of  the  best  English  makers,  such 
as  Powell  &  Lealand,  Crouch,  etc.,  to  get  ob- 
lique light.   As  in  my  instrument,  the  piece  a 


8wtogs,*I"firenerally  keep;  the  pieces  b  and  c 
folded  in  front  of  a  when  the  mirror  is  l)elow 
the  stage.  When  the  mirror  is  to  bo  placed 
above  the  stage,  the  piece  a  is  placed  horizon- 
tally, the  pieces  b  and  c  are  unfolded,  and  the 
mirror  raised  to  any  required  height  above  the 
stage. 

A  friend  who  owns  one  of  Mr.  Geo.  Wale's  ex- 
cellent Instruments  is  now  having  his  mirror 
placed  on  a  series  of  three  arms  analogous  to 
a,  b  and  c,  so  as  to  carry  it  above  the  stage. 

P.  C. 

Brooklyn,  June  9th,  x88x. 


•  •  ■ 


<9!ttvvint  ^dttfi. 


Parasitlo  WormB  in  Pish.— Mr.  Frederick  W. 
True,  of  the  Smithsonian  Institute,  who  has  taken 
up  the  little  known  subject  of  intestinal  and  other 
parasitic  worms,  states  in  the  Forest  and  Stream 
that  fishes  are  more  or  less  populous  with  tliese 
tenants.  The  salmon  has  16  dilTerent  kinds ;  the 
pike  at  least  20.  and  tlie  carp  as  many  as  a  dozen 
in  its  native  waters.  None  of  them,  however, 
resemble  trichlnas  "except  as  a  garter-snake  re- 
sembles a  copperhead ; "  and  they  are  as  harm- 
less when  eaten  as  worms  in  cherries,  being  out 
of  their  element  in  the  stomach  of  the  warm- 
blooded human.  Mr.  True  invites  anglers  and 
sportsmen  (renerally  to  advance  the  study  of 
Americjin  holraintholojryhy  preserving  in  spirits 
and  sending  to  him  at  Washinjjton.  D.  C,  any 
specimens  of  parasitic  worms  which  they  find  in 
game,  fish,  and  other  animals. 

North  American  Boview.— The  editor  and 
proprietor  of  the  I^ortk  American  Review  an- 
nounces that  the  Hevieufi  will  be  hereafter  pub- 
lished at  No.  30  Lafayette  Place,  and  will  appear 
under  its  own  imprint.    He  states  that  he  has 


found  it  impossible  to  conduct  the  publication  in 
the  spirit  of  the  motto  adopted  by  its  founders, 
making  it  a  forum  of  independent  thought,  and 
extending,  at  his  discretion,  the  hospitality  of  Its 
pages  to  thinkers  and  scholars  of  all  creeds  and 
forms  of  belief,  and  at  the  same  time  to  maintAin 
relations  with  a  publishing  house  having  ex- 
tensive school-book  and  other  interests  of  its  own 
to  promote.  This  change  of  imprint  will  involve 
no' alteration  whatever  in  the  organization  or 
service  of  the  Beview. 


TBANSAOnOVS  OF  S00IETIB8. 

NoTK,— It  will  aflTord  its  great  pleasure  to  publish  notes  of 
the  1  ransactions  of  any  of  our  Mictoscoptcal  Societies.  The 
limited  space  at  our  command  precludes  the  insertion  of 
lengthened  accounts  of  mere  businem  details.  \Vc  wish  tt 
also  to  be  distinctly  understood  that  these  reports  are  put- 
lished  as  received  from  the  Secretaries  of  the  different  Sode- 
lies,  and  the  Journal  is  not  to  be  held  in  any  wise  responsib's 
for  any  statements  contained  therein. 

TO  MICB08C0PISTS. 

The  annual  meeting  of  the  Iowa  State  Medi- 
cal Society  meets  in  Des  Moines,  Jannarv 
25—27,  1882.  Ottthe  evening  of  the  26th  the 
microscooical  section  will  convene  and  we 
should  like  to  see  as  many  persons  present  as 
possible,  no  matter  whether  medical  men  or 
not.  All  interested  in  microscopy  are  cordiallj 
invited  to  meet  with  us  and  to  bring  their 
microscopes,  etc.,  with  them.  The  ladies  are 
especially  invited.  We  desire  to  make  it  a 
social  occasion.  The  science  of  microscopy 
is  insinuating  itself  into  the  very  fabric  of 
our  social,  manufacturing,  professional  and 
scientific  pursuits,  and  he  who  persistentlv 
neglects  it  will  ere  long  find  himself  in  the  reax 
enshrouded  in  darkness.  Wake  up !  Wake 
up!  Old  Rip  Van  Winkle.  The  world  has 
moved  since  you  fell  asleep. 

J.  J.  Mangear.  President  of  Section.  Ft. 
Madison,  Iowa;  W.  D.  Middleton,  Secretary 
of  Section,  Davenport,  Iowa. 


Stat«  Mieroscoplcal  Society  ofniinoK— 

The  regular  meeting  of  the  State  Microscopical 
Society  of  Illinois  for  November  was  hew  at 
its  rooms  in  the  Academy  of  Sciences,  263 
Wabash  ave.,  Friday  the  11th  at  8  p.  m.  The 
President,  Dr.  Curtia  in  the  chair. 

Owing  to  the  unavoidable  absence  of  Dr. 
Mercer,  the  paper  announced  for  the  evening 
was  postponed. 

Mr.  Lojigguth  exhibited  a  new  stand  by  Becsk, 
of  London,  called  the  "International,"  and 
described  its  leading  features  as  follows  : 

"One  of  the  most  striking  and  important 
improvements  introduced  in  this  stand  is  the 
compoimd  stage,  which  is  of  entirely  new  oob> 
struction.  It  has  the  usual  mechanical  move- 
ments and  revolves  in  a  circular  ting.  The 
revolution  can  be  effected,  gmdually,  by  means 
of  a  milled  head,  or  quickly  by  throwing  thai 
out  of  gear  and  turning  with  the  hand.    Two 
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small  ivory  stads  are  provided  for  the  con- 
venient execution  of  the  motion.  Another 
milled  head  back  of  the  limb  of  the  »tand 
rotates  the  stage  vertically,  the  amount  of 
the  rotation  beinc  registered* on  a  circular  plate 
placed  behind  the  sta^e.    An  iris  diaphragm 

Provided  with  a  dove-tailed  fitting  is  worked 
y  a  milled  head  beneath  the  stage.  The 
swinging  sub-stage  is  provided  with  a  rack  and 
pinion  movement,  and  a  milled  head  for  slow 
angular  motion,  or  this  can  be  quickly  discon- 
nected and  the  sub-stage  be  swung  to  any  de- 
sired point.  A  graduated  circle  back  of  the 
stage  snows  the  angle  of  the  sub-stase  ^ith  the 
axis  of  the  instrument.  The  mirror  oar  is  fixed 
as  in  the  older  stands  of  their  construction, 
but  the  mirror  can  be  readily  removed  from  the 
bar  and  attached  to  the  swinging  sub-stage. 
The  entire  sub-stage  can  be  moved  verticiuly 
through  a  distance  of  about  three-fourths  of  an 
inch  by  a  lever  back  of  the  limb  of  the  stand. 
In  answer  to  a  member,  Mr.  Langguth  stated 
that  the  cost  of  the  stand  was  #450. 
The  meeting  was  then  declared  informal. 

E.  B.  8TUABT, 

Secretary'  pro  tem. 


Philadelphia  Academy  of   Sciences.— To 

the  members  of  the  Lancaster  Microscopical 
Society  we  are  indebted  for  a  report  of  the 
annual  soiree  of  the  Biological  and  Micro- 
scopical Sections  of  the  Academy,  held  in  the 
auditorium  of  their  magnificent  building  at 
Nineteenth  and  Hace  streets,  in«that  city,  Nov. 
18th,  1881.  At  a  few  minutes  before  8  o'clock 
the  doors  were  thrown  open,  and  the  rooms 
were  soon  crowded  with  the  elite  of  the  city. 
An  address  of  welcome  to  the  friends  of  the 
members  of  the  society  was  extended  by  Rev. 
Dr.  McCook,  of  Tabernacle  Presbjiierian 
Church. 

The  Lancaster  Societies  (both  the  Micro- 
scopical and  the  Philosophical)  were  well  re- 
presented. Amongst  those  present  were  ProL 
Rothrock,  Dr.  Green,  Prof.  Sharpless,  Dr. 
McOlurg,  etc.  The  neighboring  societies 
(those  of  Camden  and  elsewhere)  seem  to  have 
been  represented  in  force,  and  the  meeting  was 
a  most  enjoyable  as  well  as  a  most  instructive 
one. 


.  Micraseopical  Society  of  LiTerpooL— The 

eighth  meeung  of  13th  seKsion  was  neld  at  the 
Boyal  Institution,  Colquitt  Street,  on  Friday, 
the  4th  of  November,  1881.  The  following 
gentlemen  having  been  ballotted  for,  they  were 
elected  ordinary  members  of  the  Society; 

John  Pennock,  11  Marmion  Road,  Sefton 
Park;  Henrj'  Kendall,  15  Marmion  Road,  Sefton 
Park;  Harold  Swift,  22  Wellesley  Road, 
Prince's  Park;  Alfred  Clay  Abraham,  117  Hart- 
iQgtonRoad;  Edward  Rosling,  35  Devonshire 
^ad,  Claughton;  Rev.  Henry  E.  Martin, 
Woodlands,  Garston. 

The  paper  of  the  evening  was  read  by  the 
K«v.  Henry  H.  Higgins,  M.  A.,  «'  On  the  Sea- 


Lily  Pentacrinus,"  of  which  the  following  is  a 
digest  : 

The  meridian  of  the  Sea-lilies,  Pentacrini, 
seems  to  have  been  reached  in  the  seas  of  the 
mountain  limestone,  where  they  covered  thou- 
sands of  square  miles,  and  became  constituents 
of  sedimentary  rocks  many  hundreds  of  feet 
in  thickness.  Their  extreme  beautv  and  com- 
plexity of  structure,  if  attained  by  natural 
selection,  points  to  a  pedigree  of  immeasurable 
antiquity,  concerning  which  nothing  is  known. 
The  sea-lilies  have  been  placed  near  the 
polypes,  but  the  latter  are  radiate  in  type,  the 
former  are  annuloid  ;  the  latter  have  a  good 
canal  open  to,  or  constituting  the  body  cavity. 
The  former  have  a  distinct  good  canal  with  oial 
and  anal  apertures  ;  the  latter  have  no  neural 
regions  ;  the  former  have  a  nervous  system 
branching  from  a  ring  with  pseudo-ganglia, 
the  latter  have  thread-cells  ;  the  former  are 
without  thread-cells  ;  the  latter  generally  are 
composite;  the  former  are  always  simple.  The 
annuloid  structure  of  the  sea-lily  has  nothing 
whatever  to  do  with  the  ringed  appearance  of 
the  stem.  The  segments,  which  are  five  in 
number,  are  "ringed"  in  a  horizontal  plane 
like  the  figures  on  the  dial  of  a  watch  laid  on  a 
table.  This  is  true  of  all  the  Echinodermata. 
The  Star-fish  is  therefore  Tiot  a  rayed  animal. 
From  an  example  of  a  **  mend  "  in  a  fragment 
from  the  plume  of  a  sea-lily,  the  subject  of  the 
restoration  of  lost  parts,  led  to  the  following 
remarks:  How  a  speck  of  plasma  having  from 
its  position  a  special  junction  can  take  upon 
itself  to  change  that  junction,  and  charge  itself 
with  the  duties  attached  to  a  fertilized  ovum, 
at  the  same  time  having  its  embryological 
potency  modified  so  as  exactly  to  suit  the 
special  requirements  of  a  situation  determined 
by  an  accident — is  an  inquiry  from  the  thres- 
hold of  which  he  that  assumes  to  be  scientific- 
ally rich  must  be  sent  empty  away.  It  is,  how- 
ever, in  the  regions  of  the  unknown  that  the 
noblest  rewards  of  future  observers  lay  hidden. 
Whether  the  highest  prize  may  be  the  discover}* 
of  truth,  or  the  habit  of  mind  developed  in  the 
search  after  it — one  thing  is  sure — nature  is  a 
field  where  honest  toil  never  terminates  in 
disappointment. 

A  vote  of  thanks  was  accorded  to  Mr.  Higgins. 
At  the  conclusion  of  which  the  meeting  re- 
solved itself  into  a  conversazione,  when  the 
following  subjects  were  illustrated  : 

Anacharis,  in  dncay — with  high  power, 
George  F.  Chantrell  ;  cabinet  slides,  recent, 
Alfred  Leicester  ;  cristatella  mucedo,  A.  T. 
Smith,  Jun. ;  desmids  and  diatoms,  George  F. 
Healey;  diatoms,  T.  W.  Bruce;  diorite,  section, 
Henry  C.  Beasley;  diptera,  species  of,  W.  H. 
Weightman ;  forammifera,  various,  I.  C. 
Thompson  ;  hairs  of  various  animals,  H.  R. 
Boult;  hydra  viridis.  Dr.  McClelland  ;  ova  of 
planorbis.  showing  rotation,  J.  T.  N.  Thomas; 
ovum  of  hydra,  in  amoeboid  state,  George  F. 
Chantrell  ;  rotatoria — stephanoceros,  floscu- 
laria.  and  melicerta,  Charles  Botterill;  seeds 
of  digitalis,  Thomas  C.  Ryley;  worms  from 
wine  corks,  H.  M.  Bennett. 
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San  Fr«ncliMM>  MicroH€opioal  Hoeietjr.— At 

the  regiilar  meeting  held  Mondav  evening, 
AugnHt  22d,  Mr.  C.  W.  Banks,  tLroagh  the 
])oliteneK8  of  Messrs.  Hatteroth  A  Boss,  agents 
of  R.  &  J.  Beck's  instruments  in  this  city,  ex- 
hibited Beck's  new  **  Ideal  Microscope  "  to  the 
members.  The  instrument  is  novel  in  design 
and  beautiful  in  construction,  and  will  exactly 
meet  the  wants  of  a  large  class  of  persons  who 
want  a  good  instrument  at  moderate  oost. 

Charles  H.  Donison,  £sq.,  the  secretary,  read 
a  paper  on  "  The  Formation,  Uses  and  Value 
of  Sand."  Forty-five  different  kinds  of  sand 
were  shown  under  the  microscope,  including 
Hamples  from  every  quarter  of  the  globe.  The 
claim  was  made  that  ordinanr  sand  has  been 
of  more  value  to  the  world  during  the  last 
thirty  years  than  all  the  gold  taken  from  the 
("alifomia  mines. 


West  Chester  Mieroticopleal  Hodejhr.  —The 
regular  meeting  was  held  at  the  residence  of 
Addison  May,  on  the  evening  of  Nov.  10th, 
with  a  very  full  attondance  of  members  and 
invited  guests.  President  Bothrock  in  the 
chair.  The  minutes  of  the  last  meeting  were 
read  and  approved.  A  report  of  members  who 
attended  the  late  soiree  of  the  Lancaster  Society 
was  read  and  approved.  * 

An  invitation  from  the  Biological  section  of 
the  Academy  of  Natural  Sciences,  of  Philadel- 
phia, to  attend  their  annual  entertainment, 
was  accepted,  and  the  Executive  Committee 
directed  to  ascertain  how  many  members 
would  attend,  and  make  necessary  arrange- 
ments. 

A.  Sharpless  then  read  an  essay  upon  "Life 
and  Death  of  the  Planetary  System,"  which 
was  supplemented  by  a  few  exceedingly  inter- 
esting remarks  upon  the  same  subject  by  Prof. 
G.  M.  Philips.  I)r.  Bothrock  gave  a  short  but 
very  interesting  lecture  upon  the  birth  of 
plant  life,  illustrating  the  same  upon  the 
blackboard,  much  to  the  interest  and  edifica- 
tion of  all  present.  At  a  late  hour  the  meet- 
ing adjourned  for  an  examination  of  the 
numerous  interesting  exhibits  nnder  the 
microscopes. 


•  •  « 


A  Wales'  first -class  one -fifth.  VKP,  wet  and  dry 
froiitB.  adju5tabl«\  for  a  first-class  one-half  or 
four-tcnthH.  which  must  be  of  wide  aperture  and 
adjustablo.  Allen  Y.  Mooro,  M.  D..  121  St.  Clair 
St..  Cleveland,  Ohio. 

A  villiago  part  (used  one  season :  Flandreau 
niakcf)  for  a  first -class  Binocular  microscope. 
Addrrss  "  Beardnloy."  Box  3862  N.  Y.  P.  0. 

XiMy  flue  sterooptican  with  eight  Inch  con- 
deust^r.  value  $75,  for  a  ifood  microscope  suitable 
for  photographic  purposes,  or  would  jgive  first- 
^-ilass  photojsrranhie  nortraiture.  Rockwood,  17 
Union  Square.  New  York. 

Sole  skin  and  fonnil  wood  (showing  fern  struc- 
ture) from  Iowa  coal,  for  other  irood  material 
or  mounted  objects*.  John  Walker,  MinneapoilB, 
Minn. 


A  Baiiard  breeoh-loading  rifle^  good  condi- 
,  tion.  for  a  good  spectroscope.    D.  L.  H.,  Box  », 
KingsviUe.  Ohio. 

A  small  3  draw  telescope  with  sun-elass,  madt> 
by  Dolland.  London,  for  a  i-itth  objectlTe  of 
moderate  angle,  by  any  first-class  maker.  Dr. 
Meroer,  S7  Twenty-sixth  St..  Chicago. 

Wanted,  a  small  microscope  stand  or  aceeaso- 
ries.  for  an  Amer.  Optical  Co.  8  xio  double-swisj; 
back  '  camera,  very  suitable    for  micro-plioi'> 

Sraphy.    Has  been  used  a  few  times  only.    F.  F. 
tanley.  Swampscott,  Mass. 

Living  Yolvox  Globator.  In  any  quantitr,  for 
mounted  alg»  or  other  slides.  St  LawreQ*y 
Biver  or  Korthem  New  York  algie ;  desmids  and 
diatoms  for  same,  in  other  places.  J.  M.  AdaiD\ 
Watertown.  N.  Y. 

Birds'  eggs  and  whole  insects  in  exchaoce  for 
mounted  objects  of  anv  kind,  in  good  oonaitioo 
and  well  mounted.  W.  J.  M..  Box  90i.  Moom- 
town,  N.  J. 

Fine  fern-leaf  copper  crystals,  arranged,  ud 
named  diatoms :  fine  histological  and  DBthok 

S'cal  specimens;  sections  of  teeth— the  utter  >t 
e  ground-glass  slides,  used  at  Qeologkt^  Hall. 
Albany,  N.  Y.  The  above  are  all  nioehr  mounts. 
and  only  first-class  slides  are  reauired  in  ex- 
change. Dr.  Bd^t.  Dayton.  559  EttcUd  Ave..  Cle\^- 
land,  O. 

Will  exchange  mineral  specimens  of  Idaho  (Ir 
cabinet  or  microscopic  use)  for  well-bound  bcK»k> 
of  an  instructive  nature.    Send  list  of  books  witD 

(articulars.  John  Chorette,  /unction,  Lembi  Lx. 
daho. 

Chara  in  fruit  fully  ripe,  structure  of  sporawfia. 
antheridia  and  antneroeooids.  easily  shown,  [•'•r 
the  asking  W.  W.  Kunson.  Otiseo,  Onondaga 
Co..  N.  Y. 

Wanted  offers  of  naw  seientiflc  Books  In  ^i- 
change  for  Leidy^s  rbizopods.  H.  M.,  162  Farr' 
Ave..  BufEalo,  N.  Y, 

A  few  well-mounted  slides  of  parts  of  insetts 
such  as  heads  of  flies,  stings  and  tongues  of  be^j. 
to  exchange  for  other  well-mounted  object\.  H. 
8.  Woodman,  ¥J5.  Box  87.  Brooklyn.  E.  D..  ^.  i 

Good  uneleaned  dlatomaceous  material,  cod- 
taining  Arachnoidlscus,  Heliopelta,  Tricerfttium. 
Isthmla.  Pleurosigma,  Burlretla  Gemnaa,  m 
Terpsinoe  Husica.  wanted  In  exchange  for  wei  • 
mounted  slides  of  arranged  diatoms,  etc..  'f 
cash.    Dant  0.  Fort  Oswego.  N.  Y. 

Well  mounted  histological  and  patliolofn^l 
slides  in  exchange  for  other  first-class  slides 
fcewis  M.  %.Htman,  M.D..  349  Lexington  street, 
rBaltlmore.Hd. 

Wanted,  about  a  ounces  of  fossil  deposit  frooi 
Bemis  Lake,  or  any  other  containing  the  Isrg*^ 
form  of  K.  rhomboides.  Liberal  exchwige  fn^n; 
list  will  be  given  by  E.  Wheeler,  48  Tomn«t.L 
Boad.  Loiidon.  England. 

First-class  slides,  palates  of  marine  molasi^ 
and  other  marine  oluects.  for  flret-class  rock  w*.- 
tions  or  crystals,  cabinet  or  microscopic  sp<?<^' 
mens:  lists  exchanged.  Bev.  J.  D.  King.  Ed^ir 
ton.  MaVs. 

Diatoms  in  situ,  and  free  algoB.  and  other  ma 
terial.  animal,  vegetable,  and  mineral,  to  ex- 
change, by  list,  for  material  or  mounted  otoeer-i 
none  out  ilrst-class  objects  offered  or  desirM.  -«• 
A.  Booth.  liongmeadow.  Mass. 

Beautiful  Beryls.  Garnets.  Tourmalines.  B<»f 
Quarts,  Muscovite.  Graniti^s  in  y^netj.  eU\J' 
exchange  for  coins,  shells,  fossils,  mineral 
books,  magaadnes— anything.  %>«"*»■  C?^; 
fully.    C.  Le  B.  Wheeler.  Wilmot.  Merrimack  Cv 

N.H. 

Over  100  new  first-class  transparencies  for  th<; 
lantern,  to  exchange  for  microscope  acce^^n^ 
a  first-class  l-M.  1-4.  and  l  Indi  objeiitiTO  waniw 
Box  107.  Astoria.  L.  L 
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The  Waters  of  Paris.— IL 


HE  canal  waters  of 
Onrcq  have  been 
for  a  long  time  the 
principal  source  of 
the  snpply  of  Par- 
is. They*  are  cal- 
careous; yet  M. 
Neuville  does  not 
consider  them  the 
worst  waters  used 
in  the  city.  A 
great  number  of 
algft}  live  in  them, 
this  beinp^  in  their 
favor,  and  their  relative  tranquility  is  also 
one  of  the  causes  of  this  notable  growth  of 
vegetation.  Must  not  the  numerous  boats 
which  sail  on  these  waters  and  the  ware- 
houses bordering  this  canal,  where  unload- 
ing is  done,  prove  sources  of  pollution  of 
these  waters  ?  Their  hydrometno  degree  is 
30^  to  31^,  while  the  mean  of  the  waters  of 
the  Seine  is  between  IV  and  20^  but  this 
does  not  constitute  in  the  eyes  of  M.  Neu- 
ville a  plausible  reason  of  inferiority  for  the 
waters  of  Ourcq.  It  is  their  stagnation 
which  ought  to  be  the  dominant  cause  of. 
their  depreciation. 

Fig.  4  represents  the  organisms  obtained 
from  the  waters  of  the  Vanne.  It  is,  ac- 
cording to  microscopical  observations  as 
well  as  according  to  the  official  reports,  the 
best  of  the  waters  of  Paris.  M.  Belgrand 
6ays:  "Comparison  was  not  possible  be- 
tween the  excellent  waters  of  the  Vanne 


and  those  of  the  Seine  and  the  Ouroqi 
which,  warm  in  summer,  cold  in  winter* 
muddy  and  opaque  in  all  seasons,  are  be- 
sides tainted  more  and  more  by  the  residue 
from  industrial  and  human  refuse.  After 
a  jouriiey  of  176  kilometres  by  meaas  of 
closed  inlets*  the  waters  of  the  Vanne  ar- 
rive at  the  reservoirs  of  Montsouris  and  can 
furnish  100,000  cubic  metres  of  water  in  34 
hours.  Limpid,  fresh,  exempt  from  organic 
mattera,  it  unites  all  perfections,  says  M. 
Neuville;  it  is  water  that  I  wish  to  see  dis- 
tributed in  all  Paris." 

Several  algsB  of  good  quality,  such  as 
Ulothrix  (No.  7),  MeloBira  (No.  2),  Meridion 
(No.  1.),  Ndvicula  (No.  3),  and  Syiiedraj  are 
the  respectable  inhabitants  of  these  waters: 
here  and  there  some  vegetable  growths  ana 
earthy  remains,  and  fiiuJly  some  crystals  of 
carbonate  or  sulphate  of  calcium  (^o.  11). 

The  waters  of  the  Dhuis  (Fig.  6)  only  ar- 
rive at  the  reservoirs  of  M^nilmontant,  as* 
sociated  with  those  of  the  Surmelin.  At 
their  point  of  junction,  those  of  the  DhuiB 
appear  itither  pure,  but  nevertheless  they 
are  muddv  and  have  need  of  rest.  It  is  a 
remarkable  thing  that  the  microscope  re- 
veals no  algsd  in  them;  on  the  other  hand, 
organisms  of  another  order  are  met  with» 
some  filaments  of  Mucorin^es  (No.  1),  my- 
cdliflB  (No.  2),  and  some  earthy  or  organic 
remains  (Nog.  4,  5,  6).  According  to  all  aT>- 
pearances,  t^ese  waters  are  not  sufficiently 
oxygenated,  and  a  further  journey  in  t^e 
open  air  and  in  the  light  will  make  them 
C;'erfect. 

Rivalling  the  waters  of  the  Vanne  for 
purity  and  freshness,  the  reputation  of  the 
waters  of  Arcueil  has  been  known  for  a  long 
time  (Fig.  6) ;  they  were  so  named  because 
they  now  through  thv  /alley  of  the  Bi^vre 
over  an  aqueduct  at  Arcueil.  But  in  truth, 
they  have  come  from  the  yillage  of  Bnngifl 
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since  the  Bomau  epoch,  for  these  are  the 
iraters  which  supplied  the  baths  called 
batba  of  Julias  Cfesar  oi  themw  of  Clnnj. 
1o  the  Boman  aqaedact,  ol  which  aevetal 
tnoes  remain,  succeeded  that  which  can 


Fie.  1.— WITEB  OF  TBB  VUTtn.        • 

now  be  seen,  built  by  Desbrosse  in  1 
which  has  to  oondnot  the  watera  of  Rnngis 
to  the  palace  of  Lnxembonrg  and  in  the 
8aint-Jacqnea  quarter.  Advantage  is  taken 
of  this  monnment,  solidlj  conetmcted,  to 
Imild  above  it  the  new  aqnednct  for  the 


vaters  of  the  Vanne,  which  are  conducted 
to  the  basin  of  Montsonria.  U.  Nenville 
•ays:  "  With  difficulty  can  be  seen  in  them, 
several  Torticelhe  and  OBcillatorise  (Nos.  1, 
6.  6],  then  aeversl  diatoms  lOompkimema 
[Ko.  S],  NUtachia  [No.  21)  and  lastly  some 
aalts  of  calcinm,  crvstaliized  and  precipi- 
tated from  their  solntion  by  the  loss  of  a 
portion  of  carbonic  acid.  It  is  water  of 
good  qnality,  which  can  be  improved  by 
means  of  sacceasive  cascades,  and  it  is  nn- 
fortnnate  that  we  have  not  more  of  it. 

The  sources  of  the  Nord  of  Faria  offer  but 
little  interest     Given  up  to  the  consump- 


tion of  the  inhabitants  of  Paris  from  the 
end  of  the  twelfth  century,  they  wei«for> 
long  time  the  onlv  wateis  which  supplied 
the  fonntaios  of  tue  capital.  Theae,  villi 
the  waters  of  Arcueil,  are  the  most  ancient 
known.  They  are  furnished  by  Saint-Oii- 
vais  and  the  heights  of  Belleville.  Tbor 
quality  leaves  mnch  to.  be  desired. 

"  Essentially  calcareous,  their  hydromt- 
trie  degree  reaches  enormous  proporticHu: 
100  degrees  to  150  degrees,  aocordiag  u 


Flu. «.— WATiB  or  kBcncn. 

the  waters  of  Saint  Qervais  and  of  B^ 
ville  are  more  or  less  mingled."  tbe; 
contain  very  little  organic  matten,  eome 
rare  algte,  and  many  calcweoas  ciyitak. 

The  well  of  Orenelle,  now  celebrated, 
was  commenced  in  1833  and  only  finiibed 


in  1841.  It  was  on  the  occasioD  of  its 
boring  that  the  relations  of  the  elevatiim 
of  temperature  to  the  depth  of  the  soil 
observed  by  Ar^o  and  Walferdin.  wen 
stated;  that  is  to  say,  with  every  32  netra 
the  temperature  rises  one  Aegrea. 

The  water  of  the  well  of  Grenelle  (Figi 
7)  lacks  oxygen,  which  it  can  gain  in  the 
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basins  of  the  Pantheon  whither  it  is  oon- 
dncted.  This  water  is  limpid,  indicates  at 
its  outlet  about  28  degrees,  and  is  very 
nearly  pure  from  all  organisms,  since  it  onl^ 
contains  some  traces  of  mycelium  of  fungi 
(No.  2),  and,  here  and  there,  several  dia- 
toms (No.  1)  probably  drawn  from  the 
tubes  through  which  it  flows.  The  traces 
of  sulphuretted  hydrogen  which  it  contains 
impair  a  little  the  quality  of  this  water, 
but  not  enough  to  make  it  unfit  for  con- 
sumption. 

The  water  of  the  well  of  Passy,  bored  be- 
tween 1854  and  1861,  resembles  that  of 
Grenelle  (Fig.  8).    The  results  which  the 


Figr.  8.— W^TKB  07  THS   ABTB8IAN  WKLL  OF  PASST. 

piercing  of  this  well  caused  are  known;  the 
sale  of  the  water  of  Grenelle  was  consider- 
ably lessened.  The  carbonate  of  lime,  as 
well  as  the  bicarbonate  of  potash,  are  abun- 
dant in  both.  All  things  equal,  moreover, 
M.  Neuville  expresses  his  preference  for 
the  waters  of  Passv  rather  than  for  those  of 
Grenelle.  Several  algse  are  found  in  them 
{Cahthrix  \So,  81,  Rhizodonium  ^o,  5], 
CkMmarium  [No.  Ij,  Glceocystis  [No.  9]); 
several  encysted  infusoria  (No.  2),  and  a 
few  unimportant  organic  remains. 

Lastly,  the  waters  of  ordinary  wells  are 
potable  only  when  they  are  not  found  in  a 
great  city.  The  varied  infiltrations,  the 
connection  with  the  soil,  and  the  industries 
which  can  contaminate  them,  are  consider- 
ations which  must  be  taken  into  account  in 
deciding  the  quality  of  the  waters  of  weUs, 
and  which  can  render  them  unfit  for  con- 
sumption. They  contain  at  Paris  much  of 
the  nitrate  and  sulphate  of  lime,  and  they 
are  also  heavily  charged  with  organic  mat- 
ters in  a  state  of  decomposition;  but  of 
algae  there  is  no  trace,  and  there  are,  here 
and  there,  several  microscopic  crustaceans. 
It  is  above  all  in  the  neighborhood  of 
cemetmes  that  the  waters  of  wells  should 


not  be  used,  except  for  coarse  purposes. 
This  advice  is  upheld  by  the  studies  of  M. 
Belgrand,  who  has  observed  that,  in  the 
environs  of  P^re-Lachaise  and  of  the  ceme- 
tery of  Montparnasse,  the  waters  of  wells 
were  poisoned,  especially  during  the  heat  of 
summer. 

Basing  his  results  on  microscopical  an- 
sdyses,  M.  Neuville  arranges  the  waters  of 
Paris  in  the  following  order  to  indicate 
their  degree  of  purity:  1,  waters  of  the 
Vanne;  2,  of  the  Mame  at  Saint-Maur;  3, 
of  the  Mame  at  Oharenton;  4,  of  the  Seine 
at  Port-i^r-Anglais;  5,  of  the  canal  of  Ourcq; 
6,  of  Arcueil;  7,  of  the  sources  of  the  Nord; 
8,  of  the  wells  of  Passy;  9,  of  Grenelle;  10, 
of  the  Dhuis;  11,  of  the  Seine  at  the 
Bridge  of  Austerlitz;  12,  of  a  well  on  the 
left  bank;  13,  of  the  Seine  at  Saint-Ouen; 
14,  at  Auteuil;  15,  at  Chaillot. — Science, 
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Stri»  of  the  Dlatomace».— III. 

ON  these  facts  depends  the  validity  of  all 
the  deductions  which  can  reasonably 
be  drawn  from  the  constancy  of  the  fine- 
ness of  the  strisd  on  the  large  and  small 
frustules  belonging  to  the  same  species  and 
the  same  stock.  I  have  spoken  of  these  de- 
ductions in  the  paper  entitled  "  Nuovi  ar- 
gomenti,  etc."  I  have  there  referred  to  a 
very  pure  gathering  which  I  made  near  the 
fountain  in  the  "Fields  of  Annibal,"  on 
Mont  Cavo  near  Bocca  di  Papa,  which  was 
solely  composed  of  myriads  of  frustules  of 
Pinnularia  stauronei/ormis  Sm.  var.  latialis, 
a  variety  which  I  thought  myself  justified 
in  estaDlishing  on  the  ground  of  the  veiy 
great  difierence  in  the  number  of  the  strin 
in  the  form  from  Mont  Oavo,  which  war^ 
1,900  to  the  millimetre,  and  in  the  typical 
form  of  Smith,  which  has  not  more  than 
1,200  in  the  same  space,  a  difference  which 
exceeds  i,  all  the  otner  characters  remain- 
ing absolutely  identical.  On  this  occasion 
I  have  deduced  from  the  constancy  in  the 
form  of  the  strisB  on  the  largest  and  the 
smallest  frustules  in  this  collection:  (1) 
That  at  least  in  this  case  multiplication  did 
not  take  place  by  temnogenesis  or  division, 
for,  on  the  hypothesis  of  the  gradual  dim- 
inution of  the  valves  and  frustules,  result- 
ing from  the  encapsulement  of  the  latter, 
the  strisB  ought  in  the  same  proportion  to 
become  finer  and  finer,  if  the  very  explicit 
opinion  of  Dr.  Wallich  is  true,  viz. :  "  that 
the  number  of  striee  in  a  fractional  part  of 
the  valve  undergoes  precisely  the  same  vari- 
ation as  the  size  of  the  valve."  (2)  That  the 
auxesis,  the  augmentation  of  the  size  of  the 
frustules,  must  take  place  by  the  bilateral 
addition  of  new  strise,  and  consecutive  di- 
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latation  of  the  bands  or  zones  which  nnite 
the  valves.  (3)  That  thus  the  diatom,  al- 
though invested  with  a  siliceous  coat,  is  the 
object  of  a  gradual  development  and  dis- 
tension because  the  silez  is  probably  found 
in  a  combination  with  cellulose,*  in  which 
it  replaces  the  carbon,  a  substitution  the 
possibility  of  which  is  demonstrated  by  the 
labors  of  the  chemists,  Friedel  and  Laden- 
bourg.  In  support  of  the  second  part  of 
this  deduction,  that  is,  that  in  the  diatoma- 
ceffi  the  auxesis  must  take  place  by  bilateral 
addition  of  new  striie,  and  hot  by  peri- 
spherical  increase  as  in  the  Crustacea,  I  re- 
fer to  another  argument.  I  have  pointed 
out  above  that  in  the  collections  formed  of 
a  single  species,  there  are  always  found 
large  and  small  fmstules,  so  that  the  longi- 
tudinal axis  of  some  is  only  the  haJf  that 
of  others,  or  even  less.  Any  one  who  has 
examined  under  the  microscope  these  inter- 
esting organisms,  not  only  on  the  prepara- 
tions which  can  be  bought,  but  better  still 
by  gathering  them  himself,  and  has  had  the 
opportunitv  of  obtaining  pure  gatherings, 
will  find  that  the  cold  Alpine  sources  will 
frequently  have  furnished  him  with  very 
rich  and  very  pure  collections  of  Odoniidium 
hyemale  Kz.  Under  these  circumstances, 
in  examining  one  by  one  the  different  sizes 
of  the  valve  on  fmstules  of  the  same  species, 
if  we  take  the  measure  of  the  longitudinal 
and  the  transverse  axes,  we  shall  see  that 
the  dimensions  of  the  former  differ  consid- 
erably, in  that  some  are  only  the  half  and 
even  a  smaller  fraction  of  the  others,  whilst 
on  comparing  the  transverse  axes  of  the 
valves  of  these  same  fmstules  there  is  little 
or  no  difference.  However,  no  one  could 
deny  that  the  gradual  diminution  of  the 
fmstules  which  necessarilv  results  from 
their  encapsulement  when  multiplication 
bv  fission  takes  place,  ^  has  been  com- 
pletely demonstrated  by  Dr.  Pfitzer,  of 
Bonnrt  ought  to  produce  in  the  transverse 
axes  the  same  variation  as  in  the  longitudi- 
nal. 

Urged  by  the  love  of  truth  and  by  deep 
conviction,  the  fruit  of  long  reflection 
and  patient  research,  I  have  been  induced 
to  explain  my  mode  of  regarding  the  stri- 
ation  of  the  diatomacesB,  and  the  value 
which  should  be  allowed  to  it  in  the  classi- 
fication of  species,  and  to  indicate  the  logi- 
cal conclusions  which  I  have  thought  ought 
to  be  drawn  from  it.  I  know  that  on  this 
point  I  differ  from  the  predominant  opin- 
ion and  from  the  ideas  of  competent  per- 
sons, whom  I  otherwise  honor,  but  such  is 

*Mon.  Micr.  Joiim..Yiii.  p.  194. 
t  Unters.  u.  Entwlckel.  Baciil. 


the  force  of  my  conviction  that  I  have  not 
hesitated  to  brave  these  differences.  I  re- 
tain the  hope  that  these  gentlemen,  far  from 
regretting  my  observations,  will  have  the 
kindness  to  take  them  into  their  serious 
consideration,  and  the  more  so  as  my  opin- 
ions on  this  subject  result  from  the  practiee 
which  I  have  invariably  employed  of  drav- 
ing  the  images  of  the  diatomaoes  by  means 
of  microphotography,  which,  applied  to  all 
branches  of  research,  in  the  natural  or  ex- 
perimental sciences,  cannot  fail  to  reader 
equal  Ijr  useful  services. 

I  think  also  it  will  be  agreeable  and  nse- 
ful  to  microscopists,  particularly  to  tho6e 
who  study  the  diatomaoeffi,  to  subjoin  a 
Table  of  the  Measurement  and  the  Nomber 
of  the  Stri»  which  ornament  the  sur&ce  of 
the  valves  in  certain  species.  I  have  ex- 
tracted this  table  from  my  note-book,  in 
which  I  put  down,  each  time  that  I  take  a 
measure,  the  number  of  striae  coirespoDd- 
ing  to  a  millimetre. 

As  nearly  the  whole  of  the  types  whicli  I 
have  reproduced  and  examined  have  been 
taken  from  Mdiler*s  type-pkite,  I  hare 
adopted  the  names  and  the  order  for  the 
genera  as  they  are  employed  in  the  cata- 
logue which  accompanies  that  preparation. 
I  do  not,  however,  wish  it  to  be  understood 
that  I  approve  this  order,  or  that  I  admit 
certain  modifications  in  tJie  nomenclatnre, 
for  instance  the  inclusion  in  the  genus  ^ax- 
icula,  already  so  excessively  extended,  of  all 
the  forms  which  Ehrenberg  and  Smith 
have  relegated  to  the  alleged  genus  Pinnu- 

Loneitudinal        IVansrene 
otms  per  nun.    ocns  pet  bbl 

J^tftemia  cnvitf  Sm 900  1300 

eonstnda  Sm. . .     "  1450 

M6raEz 1250  }700 

SriWw  Kz "  1600 

tivrgida'Kz 800  900 

oceoo^a  Kz.  var. .    **  430 

rntwcuZu*  Kz *•  J750 

ventricom  Kz. . .     "  J530 

granulataKz "  ^>0 

'*        HyndmarmiiSm.  670 

BunotiaundulataQrnn "  1070 

"      tetraodon'Ehh "  JIOO 

'*      Mroodon  £hb.  var. 

diodon "  filOO 

**      tetraodon  Ehb.  var. 

diadtsma "  8400 

"      incisaOreg "  J550 

"      indica  Gnm •«  J200 

"      pra?rupto  Ehb. .. .      "  1800 

"      SoleiroliiKz "  1300 

St^nedra  thalassioihrix  Oleve 

(Messina) ••  JSW 

••      siada  Castraoane.    •'  ^ 

**      splendmsKz '•  J030 

••     tOnaEhb "  W 
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Longitudinal        Transverse 
Striae  per  mm.     Stria;  per  mm. 
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Synedraformosa  Hantzsch. 

"      cryslaUina  Kz 

pidchdla  Kz.  var. . 

tabulata  Kz. " 

'•      c^ffinis  Kz '• 

(xmmmatophora  marina  Kz. 

Sm 1600 

angulosa 
Gmn.  var.    " 
oceanioa  Ehb.    '* 
Sxizsckiafarmica  Hantzsch  1550 

lineansl^m " 

"      ampkioxys  Sm. .. 
hungarica  Grun.. 

sigmoidea  Sm 

spedabilia  (Ebb.) 

Sm 

dubia  Hantzsch . . 

Perrya  eximia *• 

Mastogloia Danaei  Thw... 
mdeagris  Kz.  var. 
Braunii  Gmn.  var. 
marginulata  Gran. 

var 

cxiguaJjew 

tichnoiUhes  mfiata  Gmn. . . . 
subsessilis  Kz. . 

longipes  Ag 1400 

^retripesAg 1100 

~^\ii  Kz 
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<'yrnb(ysira  Agardh 
AchnajUhidivm  Umceolaium 

Breb. . . . 
<  i/mbdkL  piscicylus  Ehb . . .  1100 
"      ArfmjpZcum  Ehb. .     " 
affunis  Kz.  var. ..    " 

hdveticaKz " 

acotica  Sm « 

Kamtschatica  Gmn.  1200 

navicula  Ehb *• 

cuspidaia  Kz. .... 
(J<yfnpkonema    rohustum 

Gmn.... 
acundnaium  Ehb. 
yta,  ooronatum. 
dichotcmum  var. 
trigibbum,  Eul. 
oapiiaium  Ehb.. 
commune  Babh.. 
Hfmcosphema     cur  v  at  a 

Gmn.. 

yavieula  ambigua,  Ehb 2609 

serians  Kz. *• 

bohemica  Ehb •« 

seulpta  Ehb 

Mimosa  Kz 

quifupienodis  Gran 

retusa  Breb " 

B^nhardiii  Gmn. 
desviceneis  Gmn. 
sphceropkora  Sm. 
ampkisocena  Kz. . 
amphisbcfma     Kz. 

var 

permagna    Bailey 

var 

yfrmaKz 
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1030 
1200 
2150 
1320 
1150 

1600 

1350 
8850 
1550 
3000 
2000 
1800 
1070 

2750 
2000 
975 
1450 
2000 
1850 

1600 

2600 

970 
II 

II 

1700 
1250 

1400 

1250 

900-1100 

1200 

1100-1300 

1150 

900 

1500 

1175 

1230 

1100 

1030 
1130 
1250 


1670 

1900 

2200 

1700 

4450 

1900 
«« 

650 

900 

1050 

1600 

(litUe  irr.)  1500 

1300 

1276 
1560 
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Longitudina        Transverse 
Strix  per  mm.    Striae  per  mm. 

Navicula  firma  var.  qffinis 

Ehb 2609  1900 

"     firma  var.  amphi- 

rhyncuslShh...     "  1570 
firma  var.  dHakUa 

Ehb 1650  1650 

firma  var.  kUissima 

Ehb " 

firma  var.   Hit^ 

cocfcii  Ehb....     "  2100 

degans  Sm "  1425 

crassa  Greg "  1250 

quadrata  Qreg...     "  1500 

en/omon  Ehb 850  900 

didyma  Kz. "  1000 

etttp/ica  Kz '*  1325 

iyro  Ehb "  (irreg.)  700-800 

Ij^  var ••  1000 

ma>cr  Kz *•  630 

obiongaEz. "  850 

oiWw  Kz.  var "  1000 

hemiptera  Kz.  var.    **  1400 
perfgrina     Ehb., 

Sm 2400  750 

riridwKz 2400  720 

**      divergens  Sm. . . .     •*      (ir  eg)       1100 

divergens  Sm.  var.    **  ** 
aiaurcneifo  rmis 

Sm "  1200 

**      sta/urondformis 

Hm,yM.latialis    "  1900 

•*      crassinervis  Breb.    "  1400 

•    "      rAomtoidw  Ehb..  1700  2400 

Frusiulia  saxonica  Babh . .  .3600  3400 

Scoliopleura  convexa  Gmn.  .3600  700 

iumida  (Breb.) 

Babh "  1300 

Pleurosigma  bc^icum.  Sm . .     "  1450 

atfom<atum  Sm..  1060  1400 

"        hippocampus  8m.    **  1750 

formosum  Sm. .  .1580  1900 

anguUOum  Sm. . .    "  2080 

Donkinia     recta     (Donk.) 

Balfs "  2100 

Toxonidea  insigrus  Donk. .     '•  2250 
Plcurosiaurum   javanicum 

Gmn.. 1300  1320 

**      oeuhim  Babh.  var.  900  1300 
Endostaurum      crucigerum 

(Sm.)Breb «•  1400 

Mr.  F.  Kitton  makea  the  following  obser- 
vations on  the  preceding  paper: — "If  I  un- 
derstand the  author  anght,  it  would  seem 
that  it  is  only  when  dealing  with  a  series  of 
valves  produced  by  a  single  germ  or  spor- 
angial  frustule  that  the  striation  is  constant 
and  that  the  vaiiation  never  exceeds  1-5  in 
the  same  species  fi'om  a  different  stock.  If 
this  means  a  difference  in  the  number  of 
stiisB,  the  variation  is  considerable,  e.g.,  it 
gives  a  range  in  Navictda  crassinervis  of 
11-U  in  01  mm.=27-^  in  001  inch. 
Some  error  must  have  been  made  in  the 
measurement  of  the  transverse  striss  on  the 
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above-named  species;  the  author  says  thej 
ai'e  14  in  the  '01  of  a  mm.  (35  in  '001  of  an 
inch),  only  2  more  than  those  on  N,  Staur- 
onei/ormis  Sm. ,  and  10  less  than  those  on 
J\r.  rhomboides,  which  he  says  are  24  in  '01 
mm.,  a  much  easier  form  to  resolve  than 
the  form  called  JV.  cr(i83inervis,  ^T.  limosa 
is  said  to  have  19  in  '01  mm. ,  but  thej  are 
easily  resolved  with  an  old  Ross  ^  object- 
ive (75°).  EndosUiurum  crucigerum  is  also 
stated  to  have  14  strife  in  '01  mm. ;  any  \  ob- 
jective easily  resolves  both  the  longitudinal 
and  transverse  strise  at  the  same  time.  Nitz- 
schia  sigmoidea  Sm.,  the  author  says,  has 
10 '75  in  *01  mm. ;  Smith  states  them  to  be 
85  (=34  in  '01  mm.);  Sullivant  and  Worm- 
ely  70  in  '001  of  an  inch.  Professor  E.  W. 
Morley  *  makes  them  63  (which  is,  we  be- 
lieve, accurate).  NiUschia  spectabilis  (=Si/' 
nedra  spectabilis  of  Ehi-enberg,  and  JV.  sig- 
moidea p  of  Smith),  is  stated  to  have  striee 
as  close  as  27 '50  in  -01  mm.  (=68  75  in  '001 
of  an  inch).  Smith  says  they  ai*e  42  in  *001 
inch;  we  make  them  35  to  38,  an  average  of 
14*5  in  '01  of  a  mm.  N,  amphioxys  Smith, 
20  in  '01  mm.  Oastracane;  15  in  "01  mm. 
Morley.  The  measurements  of  Professor 
Morley  were  made  with  great  care  by 
means  of  a  Troughton  and  Sims  micrometer 
belonging  to  the  Hudson  equatorial;  the 
objective  a  Tolles  1-16,  and  monochromatic 
sunlight  was  used;  the  measurements  were 
afterwards  carefully  checked  by  J.  K 
Smith,  of  Ashtabula,  U.  S.,  by  the  camera 
lucida,  and  the^  were  found  to  harmonize. 
The  great  discordance  in  the  number  of 
striiB  between  the  two  measurements  is  dif- 
ficult to  understand.    We  find  in 


Vm  ax.   IJUUTCDOC 

Navicula  craasinervis 14  33    -^  19 

NUzachia  signtoidea 10-70  25    +  14-30 

*'      amjMoxus 20  15   —    5 

Pleurosigma  angtSaium 20*30  17    —    3*30 

Orammaiophora  marina, ....  16  14   —    2 


This  disparity  can  only  be  accounted  for 
either  by  supposing  that  different  forms 
had  been  measured,  or  that  one  of  the  sys- 
tems adopted  was  not  to  be  depended  upon. 
The  former  supposition  seems  the  more 
probable,  as  some  of  the  measurements 
agree,  or  nearly  so;  e.g.  6r.  marina  and 
Pieurosigma  baUicumy  C.  14*5,  M.  14  nearly. 
Dr.  Woodward  f  says  the  number  of  strisa 
on  FruattUia  saxonica  is  85-90  in  '001  of  an 
inch  (34-36  in  '01  mm.);  Count  Castracane 
makes  them  34  in  '01  mm. 

Dr.  Schumann,  in  his  'Diatomeen  der 
Hohen    Tatra,'    says    he    found    Navicula 

♦Mon.  MIcr.  Joum.,  xv.  (1876)  p.  227. 
t  •  Ler  A»  1.  p.  233, 


rJumiboides  with  stride  as  dose  as  78  in  1-100 
Paris  line;  this  is  equivalent  to  87}  in  -001 
of  an  inch,  or  35^  in  *01  mm.  These  num- 
bers agree  very  well  with  those  on  F,  sax- 
(mica,"—Jour,  Royal  Mic  Sac. 


Rhythm  of  Handwriting. 

DR  J.  H.  WYTHE,  of  San  Francisco. 
« maintains  that  every  man's  hand- 
writing is  infallibly  distinguished  by  three 
chai'acteristics,  that  may  be  deteoted  by  the 
microscope  while  they  escape  the  eje, 
which  he  calls  the  rhythm  of  form,  depend- 
ent on  habit  or  organization;  the  rhyUunof 
progress,  or  the  involuntary  rhytlim,  seen 
as  a  wavy  line  or  irregular  margin  of  the 
letters;  and  the  rhythm  of  pressure,  or  al- 
ternation of  light  and  dark  strokes.  The 
proper  microscopic  examination  of  these 
three  rhvthms,  under  a  sufficient  iUumimi- 
tion  of  the  letters,  cannot  fail,  he  believes, 
to  demonstrate  the  difference  between  % 
genuine  and  an  imitated  signature." 

The  Doctor's  theory  we  believe  to  be 
sound;  but  we  would  prefer  to  more  sim- 
ply define  the  '*  three  characteristics,"  aa 
habit  of  form,  movement,  and  shade;  Uiese. 
in  connection  with  other  attendant  peculi- 
arities of  handwriting,  furnish  a  basis  suffi- 
cient to  enable  a  skilful  examiner  of  writ- 
ing to  demonstrate  the  identity  of  anj 
handwriting  with  a  great  degree  of  cer- 
tainty. 

In  extreme  cases,  and  especially  skilfollj 
forged  signatures,  tiie  aid  of  the  microsoof^ 
will  be  necessary  for  a  proper  examination, 
but  for  the  greater  proportion  of  cases  of 
questioned  handwriting  a  common  glass, 
magnifying  from  ten  to  twenty  diameters, 
will  serve  much  the  better  pnrpoae,  as  it  is 
ample  to  reveal  the  characteristics  of  the 
writing,  while  its  greater  convenience  of 
use  and  broader  field  of  view  are  greatly  in 
its  favor. 

In  the  writing  of  every  adult  are  habits 
of  form,  movement,  and  shade,  so  mnltita- 
dinous  as  in  the  main  to  be  unnoted  by  the 
writer,  and  impossible  of  perception  hy  any 
imitator.  Hence,  in  cases  of  forged  or  imi- 
tated writing,  the  forger  labors  under  two 
insuperable  difficulties,  viz. :  the  incorpora- 
tion of  all  the  habitual  oharacteristios  of  the 
writing  he  would  simulate,  and  the  avoid- 
ance of  all  his  own  unconscious  writing 
habit,  to  do  which  in  an^  extended  wilting 
we  believe  to  be  utterly  impossible. 

How  far  this  inevitable  failure  may  be 
discovered  and  demonstrated  depends  upon 
the  skill  of  the  forger,  and  the  acuteness  of 
the  expert.— Pr^.  D,  T,  Ames,  in  Fen- 
man's  Art  JoumaL 
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Thermal  Death-Point  of  Bacteria. 

THIS  subject  deseryes  careful  attention 
in  view  of  its  relation  to  disease  germs 
and  parasites.  We  take  from  the  Jowmal 
of  the  Royal  Microscopical  Society  tiie  follow- 
ing notes,  contributed  by  Cohn  to  the  Bull, 
Soc.  Boi.  cle  France: — 

Cohn  has  assigned  SS*'  C.  as  the  highest 
limit  of  temperature  at  which  the  bacteria 
he  studied,  and  notably  bacilli,  still  lived 
and  developed.  This  temperature  is,  in 
fact,  M.  P.  van  Tieghem  says,  fatal  to  most 
of  these  organisms.  Nevertheless,  he  last 
summer  observed  several  which  developed 
rapidly  and  formed  their  spores  regularly, 
at  the  considerably  higher  temperatures  of 
60°,  65°,  70°,  and  up  to  74°.  In  a  d'Arson- 
val  apparatus,  regulated  at  the  latter  tem- 
perature, several  successive  growths  of  two. 
of  the  organisms  were  obtained. 

One  was  a  Micrococcus  whose  spherical 
^^xls  were  arranged  in  long  chaplets,  the 
'beads  "  measuring  0-0016  mm.  They  de- 
veloped throughout  the  nutritive  fluid, 
which  they  rendered  uniformly  turbid. 
The  other  was  a  Bacillus  with  very  pale 
joints,  always  stationary,  spreading  over 
the  surface  m  a  tbin  mucous  pellicle.  Its 
cells  disunited  immediately  after  their  di- 
vision and  placed  themselves  parallel  to 
each  other,  thus  forming  long  palisade-like 
series  in  which  the  '* battens"  were  bound 
together  by  a  gelatinous  substance.  They 
formed  their  spores  rapidly,  and  disap- 
peared, leaving  those  spores*  arranged  side 
by  side  in  transverse  senes  as  they  them- 
selves had  been. 

In  these  cultures  an  infusion  of  kidnev- 
beans  or  broad-beans,  filtered  and  perfectly 
neutralized,  was  the  nutritive  fluid  em- 
ployed. It  was  first  heated  in  the  stove  to 
74^,  and  the  sowing  made  on  the  spot  Thus 
the  objection  cannot  be  raised  that  the  de- 
velopment observed  could,  at  least  in  part, 
have  taken  place  during  the  time  consumed 
in  heating  the  liquid.  It  is  also  necessary 
that  the  latter  should  be  and  remain  neu- 
tral. Should  it  be  slightly  acid  aU  devel- 
opment will  soon  cease.  This  explains  the 
fact  that,  under  these  conditions,  the  devel- 
opment of  the  two  organisms  only  took 
place  during  the  first  two  or  three  dajs  af- 
ter the  sowing;  later  on  the  fluid  again  be- 
came clear,  and  thenceforth  sterile.  A  cer- 
tain amount  of  acidity  produced  by  the  or- 
ganism itself  is  then  alwavs  obseiTable, 
which  soon  renders  the  fluid  uninhabitable 
hy  it.  Moreover,  the  Bacillus  quickly  pro- 
duced its  spores,  which  irere  set  at  liberty 
after  the  end  of  the  second  day. 


At  the  temperature  of  77°  the  develop- 
ment  of  the  AacUlus  no  longer  took  place, 
and  fluids  sown  with  its  spoi'es  preserved 
their  clearness. 

In  conclusion,  M.  P.  van  Tieghem  men- 
tions that  he  is  induced  to  publish  these 
observations  by  the  remarks  of  M.  P. 
Miquel*  of  the  existence  in  ordinary  water, 
especially  in  that  of  the  Seine,  of  an  immo- 
bile and  filamentous  Bacillus  that  *'  readily 
supported  a  temperature  of  60°  to  70°,"  and, ' 
cultivated  in  a  neutralized  meat  infusion  at 
69°  to  70°,  "  produced  filaments,  pellicles, 
and  spores,  the  luxuriance  of  whose  vegeta- 
tion and  fecundity  left  nothing  to  be  de- 
sired." At  71°  to  72°  this  Bacillus  died. 
•*It  is  curious,"  observed  M.  Miquel,  "to 
see  an  organism  living  and  swarming  in  a 
liquid  in  which  the  hand  is  scalded  in  a  few 
seconds. " 

The  two  species  observed  by  the  author 
passed  this  limit,  and  it  is  possible  others 
may  vet  be  found  capable  of  developing  at 
still  higher  temperatures. 


•  •  • 


Preparing  Coal  Sections. 

PBOFESSOR  p.  F.  BEINSCH  gives  the 
following    directions    for   preparing 
sections  of  coal: — 

A  plane  cut,  as  in  rook  and  mineral  sec- 
tions, generally  is  not  ser\'iceable;  the  cut 
must  be  made  in  relief.  Thus  only  the  dif- 
ferent forms  can  be  brought  out,  as  accord- 
ing to  their  hardness  each  form  will  be- 
come more  or  less  transparent,  since  the 
softest  parts  will  be  worn  faster,  and  henoe 
be  finally  thinner  and  more  transparent 
than  the  more  resisting  forms.  Sections 
parallel  to  the  bedding  are  made  without 
difficulty;  not  so  sections  at  right  angle. 
Much  precaution  is  to  be  exerted  with 
these.  Cut  the  raw  plate  with  a  steel  saw 
4  mm.  thick,  15  mm.  square.  Make  a  plane 
cut  as  usually  in  rock  sections,  but  using 
only  the  finest  emery  (polishinp^  emery)  or 
pracipitated  carbonate  of  calcium.  Tlien 
rub  the  surface  gently  in  all  directions  with 
a  cork  plate  (perfectly  soft  and  no  grains) 
10  mm.  square,  and  moistened  with  a  drop 
of  glycerine.  This  treatment  produces  the 
relief.  Frequent  examinations  must  be 
made  under  the  microscope,  to  observe  the 
point  where  the  desired  transparency  has 
been  reached  (not  less  than  0*01  mm.)  In 
some  cases,  as  for  trichites  and  grammites, 
it  is  best  to  warm  the  raw  plate  and  satur- 
ate it  with  a  mixture  of  wax  and  pai'affin. 
When  attaching  the  plate  to  the  support,  iw 

*  'Annuaire  de  rObservatoire  de  Montsoorlft 
pour  1S81  (Meteoroloifie).'  p.  4M. 
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shoQld  neither  be  heated  too  long  with  the 
balsam  nor  top  short  a  time,  the  first  excess 
oansiDg  the  plate  to  warp,  crack,  and  in- 
dnoing  a  partial  alteration  of  some  of  the 
coal  constituents;  too  little  boiling  causes 
the  plate  to  detach  itself  from  the  support 
during  the  process  of  grinding.  Chemical 
treatment  with  acids  or  alkalies  is  not  ad- 
visable.— American  Ndturalisi. 


>  •  • 


EfTect  of  Sewage  on  Oysters. 

DB.  CAMEBON,  in  the  Dublin  Journal 
(f  Medical  Science,  points  out  the  fact 
that  the  bivalves  taken  from  beds  in  the 
Ticinity  of  rivers,  or  adjacent  to  large  towns 
on  the  coast,  are  liable  to  contamination  by 
sewage.  These  mollusks,  with  crabs,  lob- 
sters, and  the  like,  are  indeed  the  scaven- 
gers of  the  shores,  and  though  in  the  crus- 
taceans we  may  have  to  swallow  a  lot  of 
miscellaneous  offal,  we  at  least  have  the 
privilege  of  having  it  cooked,  while  in  the 
oyster  we  generally  take  it  raw.  Micro- 
scopical examination  of  the  liquid  taken 
from  oysters  from  Clontarf  showed  it  to 
swarm  with  micrococci  and  other  low  or- 
ganisms, similar  to  those  present  in  ordin- 
anr  sewage. 

This  is  a  new  direction  in  which  our  mi- 
cro8Copist«  may  find  use  for  their  instru- 
ments; and  the  effect  of  these  low  forms  of 
animal  and  vegetable  life  upon  the  growth 
and  development  of  the  oyster  is  well 
worthy  of  investigation.  Oyster  eaters  need 
not  be  alarmed,  however.  There  are  very 
few  of  these  low  organisms  that  are  danger- 
ous when  taken  into  a  healthy  stomach.  It 
would  be  interesting  to  inquire  how  far  the 
oyster  acts  as  a  disseminator  of  noxious  par- 
asites. 


•  •  • 


The  Battle  of  tbe  Stands. 

TT  has  hardly  yet  been  gonerally  recog- 
nized that  the  old  battle  between  tbe 
"  Jackaon  model "  and  the  "  Boss  model  " 
is  virtually  at  an  end,  in  consequence  of  a 
discovery  which  had  not  been  made  when 
the  question  originally  arose. 

The  advantage  of  the  Jackpon  model  was 
the  increased  steadiness  which  was  obtained 
by  the  support  given  to  the  body-tube 
tnroughout  the  greater  pai*t  of  its  length,  a 
■upport  which  was  wanting  in  the  Boss 
model. 

The  advantage  of  the  Boss  model  con- 
sisted  in  the  greater  efficacy  of  the  fine  ad- 
justment, which  could  be  worked  by  a  rela- 
tively long  lever,  instead  of  being  confined, 
ae  in  the  Jackson  model,  to  a  very  short 


one  in  front  of  the  lower  end  of  the  body- 
tube. 

The  invention  of  the  method  of  fine  ad- 
justment by  which  the  whole  of  the  bodj- 
tube  is  moved,  and  not  merely  an  inner 
tube,  carrying  the  objective  at  the  end  of 
the  body,  at  once  deprived  the  Boss  model 
of  the  ailvantage  which  it  previously  pos- 
sessed, and  left  the  Jackson  model  neces' 
sarily  the  preferable  form.* 

The  Boss  model  is  no  longer  made  by  the 
firm  whose  name  it  bears,  but  it  has  in  its 
day  enjoyed  so  much  celebrity  that,  in  o^ 
der  to  record  it  for  future  reference,  vc 
print  here  a  figure  of  it  (Fig.  177)  which 
has  not  previously  appeared  in  the  pages  of 
this  journal  or  ics  preidecessors,  other  thtn 
in  the  advertisement  covera,  which  are  but 
rarely  bound  up. — Jour,  R.  HL  Soc. 

[This  figure  is  given  as  one  of  the  plates 

in   •*  How  to  Use   the  Microscope. "—Ed. 

Am.  Joub.  Migbosoqft.] 


The  Vitality  of  Germs  of  the  Artemia 
Salina  and  of  the  Blepharisma  Lat- 
eritia. 


A.   CBBTSa. 

npHE  sudden  appearance  of  certain  infe- 
^  rior  crustaceans  (Apus,  Branchipns), 
after  inundations  or  heavy  rains,  has  al- 
ready been  recorded  on  several  occasions, 
and  it  has  been  rightly  supposed  that  the 
eggs  of  these  crustaceans  had  the  property 
of  remaining  uninjured  notwithstandiog 
great  changes  in  the  conditions  in  which 
they  are  placed.  A  recent  experience,  with 
Ariemia  Salina^  leaves  no  doubt  on  this 
point,  and  demonstrates  that  the  alterna- 
tives of  drouth  and  moisture,  to  which  the 
eggs  of  this  crustacean  may  be  subjected, 
may  be  prolonged  for  several  years. 

In  March,  1878,  I  collected,  near  Boutin- 
elli  (province  of  Constantino^  Algeria),  sa- 
line water  from  the  Pit  of  Timrit. 

A  rapid  examination,  the  only  one  possi- 
ble at  the  time,  permitted  me  to  note  the  ex- 
istence of  algse,  infusoria,  and  even  of  larns, 
of  which  I  could  not  then  determine  the 

•  Dr.  Carpenter  "  feels  assured  that  the  princi- 
ple of  8upportin«r  the  body  alonsr  a  Kreat  part  oi 
its  IcnfiTth  (which  may  be  applied  in  a.^r- 
lety  of  modeR)  will  in  time  supersede  that  of  fix- 
ing it  by  its  base  alone,  which  is  obviously  toe 
mode  least  adapted  to  prevent  vibration  at  lt»  ocu- 
lar end."—*  The  Microscope.'  etc.  ftth  ed..  MC. 
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species.  I  eTaporated  the  water  in  the  Ban, 
and  I  collected  the  sediment  with  care,  with 
a  view  to  experiments  in  revivification, 
which,  seemed  to  me,  onght  to  be  more 
convincing  with  waters  of  a  special  chemi- 
cal composition  than  with  either  fresh  or 
brackish  water. 

On  the  9th  of  April,  1881,  that  is  to  say, 
after  more  than  three  years  of  complete 
desiccation,  these  sediments  have  been  re- 
placed in  rain  water,  boiled  and  filtered, 
which  rapidly  became  strongly  saline.  Af- 
v?r  the  following  day,  notwithstanding  all 
the  precantions  that  had  been  taken  to  keep 
this  infusion  free  from  screened  germs,  I 
found  in  it  flagellate,  and,  shortly  after,  cili- 
ated infosoria,  which,  I  ought  to  say,  from 
the  species  recognized,  did  not  give  to  the 
fauna  a  special  character.  It  was  only  at 
the  beginning  of  June  that  I  perceived  the 
presence  of  swimming  larvae,  at  first  micro- 
scopic. Since  then  the  number  of  these 
iarvte  has  greatly  increased.  They  have  be- 
come large  and  transformed  into  an  animal- 
cule nearly  Om.  01  long,  furnished  with  a 
tail,  and  moving  actively  by  means  of  its 
branchial  feet  Even  to-day  (October  81)  I 
possess  several  living  samples.  M.  Yayssi- 
hte,  who  has  kindly  det-ermined  the  species 
of  these  animalcules,  recogniasee  among 
them  the  Artemia  Salincu 

As  far  back  as  1875,  Sohmankewitsch  had 
remarked  the  curious  modifications  which 
the  organization  of  this  minute  branchipod 
crustacean  undergoes,  according  to  the  de- 
gree of  saltness  of  the  water  in  which  it 
hves.  On  my  own  part,  even  before  I  was 
able  to  determine  the  species  with  which  I 
was  experimenting,  I  had  transported,  in 
sea  water,  a  certain  number  of  Artemia, 
which  live  there  yet.  Up  to  the  present 
time  I  have  not  ^marked  any  other  modi- 
fication than  their  extreme  transparency, 
due,  without  doubt,  to  the  change  of  nour- 
ishment. 

The  presence  of  Artemia  SaHna  has  al- 
ready been  noted,  according  to  Glaus,  in 
the  salt  marshes  in  the  environs  of  Montpe- 
lier,  of  Cagliari,  of  Lymington,  and  m  the 
Crimea.  M.  Vayssi^re  has  found  them  near 


Marseilles.  They  have  not  yet  been  re- 
marked in  the  pits  of  Algeria,  in 
which  the  periods  of  desiccation  are  cer> 
tainly  more  warm,  more  prolonged,  and 
more  frequent  than  in  the  localities  of 
which  I  have  just  spoken.  In  whatever  way 
these  revivescent  germs^  ogg^y  or  animals 
behave,  it  is  evident  that  the  phenomena  of 
latent  vitality  is  at  the  bottom  of  the  whole. 
In  these  various  instances,  death  i&  only 
apparent  The  phenomena  of  organic  com- 
bustion and  the  nutritive  changes  never 
completely  cease  in  living  bodies — eggs, 
grains,  or  animals.  I  do  not  wander,  there- 
fore, from  my  subject  when  I  note  another 
fact  which  I  have  had  occasion  to  observe 
in  Algeria  in  regard  to  Blepliarisma  Later- 
Uia,  a  ciliated  infusoriou  which  is  relatively 
quite  rare. 

The  Sahel  of  Algiers  is  overlooked  by  a 
small  mountain,  the  Bouzar^ah,  at  the 
summit  of  which  exist  the  moats  of  an  old 
Turkish  fort  In  1877  the  drouth  had  been 
exceptional,  even  in  the  Sahel.  After  the 
first  rains  I  climbed  the  Bouzar^ah,  and,  in 
the  same  moat  in  which  I  had  gathered 
them  eight  months  previously,  I  found  an 
abundance  of  Blepharisma^  very  sharply 
characterized  by  their  form  and  by  their 
rose  color.  In  this  case  also,  during  an  ex* 
cessive  heat,  they  had  maintained  a  latent 
vitality,  either  as  animalcules,  as  germs,  or 
as  cysts. 

I  ha¥e  still  in  my  possession  a  number 
of  sediments  obtained  from  widely  different 
localities.  I  intend  to  continue  my  investi- 
gations during  the  coming  spring. — Journal 
de  Micrographie, 


— The  old  globe  condenser,  which  con- 
sists of  a  glass  globe  filled  with  water,  and 
used  to  condense  the  rays  of  a  lamp  or  can- 
dle on  an  object,  has  been  lately  recom- 
mended very  strongly  by  an  English  writer. 
One  of  the  objections  made  to  it  is  that  it 
cannot  be  adjusted  as  to  height,  etc.,  but 
this  difficulty  is  avoided  in  a  very  simple 
manner  by  means  of  a  little  device  de- 
scribed in  a  recent  number  of  the  Young 
Scientist, 
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The  French  Edition  of  Habirshaw's 

Catalogue. 

lUr  PFJiTiETAN,  Editor  of  the  Jbuma 
jjX.m  dg  Micrographie,  announces,  in  a  re- 
cent issue,  the  immediate  publication  of 
the  French  edition  of  the  **  Catalogue  of 
Diatoms,"  by  Mr.  Fred.  Habirshaw,  of  this 
city.  This  catalogpie  gives  the  names  and 
synonyms  of  all  known  diatoms,  and  also 
references  to  the  books  and  journals  in 
which  they  are  described,  and  as  the  names 
ai*e  almost  all  in  Latin,  it  matters  but  little 
in  what  language  the  work  is  published. 
Moreover,  the  titles  of  English  books  and 
journals  are  given  in  English;  those  of 
French,  in  the  French  language;  those  of 
German,  in  German;  and  this  must  neoea- 
sarily  be  the  case,  no  matter  in  what  conn- 
try  the  work  is  published. 

That  the  publication  of  this  work  will  not 
prove  a  very  profitable  undertaking  there 
is  no  doubt;  and  M.  Pelletan  gives  aaa  pa^ 
tial  reason  for  the  delay  the  &ct  that,  as 
soon  as  he  undertook  the  publication  of  the 
catalogue,  Mr.  Habirshaw  saddled  him  with 
such  a  list  of  complimentazy  copies  as  in- 
cluded nearly  all  the  diatomists  who  wonld 
be  likely  to  be  purchasers,  the  consequence 
of  which  was  that  the  work  ooold  not  he  is- 
sued except  with  the  certainty  of  heavj 
pecuniary  loss. 

The  misunderstanding  in  regard  to  ^ 
matter  is  greatly  to  be  regretted.  We  feel 
that  if  Mr.  Habirshaw  had  been  properly 
informed  in  regard  to  the  financial  effeet  of 
so  many  free  copies,  he  would  have  gladly 
modified  his  request;  and  that  if  Dr.  Pelle- 
tan had  fully  understood  Mr.  Habinbav, 
he  need  have  had  no  hesitation  in  freely 
placing  the  matter  before  him. 

But  whatever  the  personal  effect  of  this 
misunderstanding -may  be,  microscopists  in 
general  can  only  gain  by  the  speedy  pubU- 
cation  of  the  catalogue,  which  will  now  be 
pushed  forwai'd,  be  the  subscriptions  lev 
or  many.  The  price  has  been  placed  at  15 
francs  per  part  for  all  places  within  the 
postal  union,  but  we  are  not  informed  as  to 
the  number  of  parts  that  the  work  will 
probably  make.     We  have,  through  the 
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kindness  of  Mr.  Eabirshaw,  a  copy  of  the 
Rrst  edition,  of  which  fiftj  copies  only  were 
isBued.  We  understand,  however,  that  the 
second  edition  has  been  greatly  enlarged, 
both  in  the  list  of  Diatoms  and  in  the  bib- 
liographical portion. 


<S!0VVI$p0tMlDWI. 


The  Editor  of  the  Ambbican  JouBNAii  of  Miobo- 
scopx  does  not  hold  himself  responsible  for 
opinions  or  facts  stated  by^  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 


Optical  Effect  of  Slits. 

Ed,  Am,  Jour.  Microscopy— B&ylng  had  occa- 
sion to  show  that  the  obscuration  of  lines 
viewed  through  a  slit  is  not  the  result  of  dim- 
ness merely,  I  adopted  the  following  simple 
plan,  which  may  interest  your  readers  in  these 
days  of  diffhiction  studies. 

The  method  may  not  be  novel,  but  I  have 
never  seen  it  recorded. 

Choose  a  window  sash  which  faces  the  sky,  or 
some  bright  object  of  nearly  uniform  tint,  and 
look  at  the  sash  through  a  slit  held  in  various 
pofiltions. 

While  the  slit  is  veitlcal  the  vertical  bars  of 
the  sash  will  seem  hazy,  but  the  horizontal  tMirs 
sharply  defined.  If  an  adjustable  slit— made  on 
the  parallel  rule  pattern— is  used,  the  vertical 
bars  may  be  made  to  disappear,  almost,  while 
the  horizontal  bars  still  show  distinctly.  By 
turning  the  slit  into  a  horizontal  position,  the 
vertical  bars  become  definite  and  the  horizontal 
onee  hazy. 

This  is  all  In  accordance  with  theory,  of 
course,  and  very  simple,  but  interesting  never- 
theless. 

Instead  of  the  sash  one  can  use  as  object  a 
plus  sign,  marked  with  very  black  pigment  on 
white  paper,  or  with  chalk  on  a  blackboard. 

P.  C.  Van  Dyok. 

Rutger's  College,  Neir  Brunswick,  N.  J.,  Jan.  a6,  i86a. 
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Xedium  for  Increaaiiiir  Visi1billty.~Prof. 
Abbe  recommends  mono-bromide  of  naphthaline 
for  mounting  diatoms  as  less  inconvenient  than 
the  solutions  of  phosphorus  or  sulphur  in  bi- 
sulphide of  carbon.  The  liquid  is  colorless  and 
oleaiirinous  with  the  odor  of  naphthaline.  It  is 
soluble  in  alcohol  and  ether,  and  has  a  density 
of  1*556,  with  a  refractive  index  of  1'658.  giying, 
therefore,  as  the  "  index  of  visibility."  32.  as 
against  ii  for  Canada  balsam.    It  is  not  volatile. 


The  cover  glass  should  be  run  round  with  a  ring 
of  wax ;  then  a  cement  of  isinglass  dissolved  in 
spirit  or  Canada  balsam,  rather  thick,  dissolved 
in  chloroform :  finally  closing  with  a  solution  of 
shellac. 

Vinegar  as  a  Preservative  FlxLid.~At  a  re- 
cent meeting  of  the  Quekett  Club,  the  president. 
T.  Charteris  White.  Esq..  stated  that  he  had  tried 
a  great  many  things  for  the  purpose  of  preserving 
the  green  matter  or  endochrome  of  desmids,  but 
that  all  the  various  mixtures  he  had  used  had 
been  found  to  fail,  except  the  water  in  which  the 
desmids  were  found.  Some  time  ago  he  saw  a 
suggestion  in  the  "  Boyol  Microscopical  Journal " 
that  pickling  vinegar  had  been  used  with  success, 
and  be  had  given  it  a  trial  and  found  that  up  to 
the  present  time  it  had  not  disturbed  the  endo- 
chrome. but  it  appeared  to  have  changed  the 
color  to  that  peculiar  green  which  was  commonly 
observed  in  pickles. 

The  Flaflrellum  of  the  Kiorooooous.— Mr. 
E  M.  Nelson  has  communicated  to  the  Quekett 
Club  the  fact  that  while  studying  a  slide  of  va- 
rious kinds  of  bacteria  and  micrococci,  stained 
with  methyl  violet  and  mounted  in  Canada  bal- 
sam, he  found  that  some  of  the  mtoraoocet  had  a 
fiagellum.  He  first  observed  this  with  a  i-25th  oil 
immersion  objective  by  Hessrs.  Powell  &  Lealand. 
Mr.  W.  Watson  Cheyne  had  verified  these  results. 

KodiHoations  Produced  by  Changre  in  Con- 
dition.—Carl  Semper,  in  his  recently  published 
work  on  "  Animal  Life,"  mentions  a  fact  in  illus- 
tration of  the  modifications  of  character  produci- 
ble by  varying  the  conditions  under  which  devel- 
ment  takes  nlace.  The  fresh-water  crustacean 
Branchipus  staondlia,  is  remarkably  like  the  Ar- 
temia  salina,  nevertheless  the  differences  between 
them  have  always  seemed  sufficiently  conspicu- 
ous to  justify  their  separation  into  two  different 
genera.  Artemia  saJina  was  kept  in  salt  water, 
which  was  constantly  being  diluted  by  the  addi- 
tion of  fresh  water  till  it  had  become  perfectly 
fresh.  The  Artemia,  the  meanwhile,  breeding, 
at  the  end  of  several  generations,  had  so  grad- 
ually and  completely  changed  their  characters, 
that  finally  they  had  acquired  those  of  the  genus 
Branehipua. 

TRANSACTIONS  OF  SOCIBTIBS. 

NoTB.— It  will  afford  tis  great  pleasure  to  publish  notes  of 
the  Transactions  of  any  of  our  M  icroscopical  Societies.  The 
limited  space  at  our  command  precludes  the  insertion  oi 
lengthened  accounts  of  mere  business  details.  We  wish  it 
also  to  be  dUtinctly  understood  that  these  reports  are  pub- 
lished as  received  from  the  Secretaries  of  the  diflferent  Socie- 
ties, and  the  Journal  is  not  to  be  held  in  any  wise  responsible 
for  anv  statements  contained  therein. 

Beport  of  the  Gommittee  on  Exhlbitlony 

of  the  Biological  and  Microscopical  Section  of 
the  Academy  of  Natural  Sciences  of  Philadel- 
phia. 

Mb.  DzBEcroB  asd  Gxmtlkmzn: — Your  com- 
mittee have  the  honor  to  report  that  in  accord- 
ance with  the  resolution  passed  by  the  Section 
on  the  3rd  of  Oct.,  1881,  an  exhibition  of  micro- 
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scopes  and  microBoopical  apparatus  was  held 
on  the  eyenings  of  November  16th  and  17th,  in 
the  hall  of  the  Academy,  which  was,  as  nsnal, 
largely  attended.  On  the  eyening  of  the  17th 
it  was  formally  opened  by  the  Director,  Dr. 
Robert  S.  Kenderdine,  who  introdnced  the 
Bev.  Dr.  McCook,  by  whom  a  short  and  appro- 
priate address  of  welcome  was  delivered,  indi- 
cating the  object  of  the  display,  and  directing 
the  attention  of  the  guests  to  the  most  striking 
and  novel  exhibits.  On  the  first  evening  116 
microscopes  were  shown,  and  on  the  second 
153  mstraments  were  on  the  tables. 

Of  these,  14  were  brought  by  the  Microscopi- 
cal Society  of  West  Chester,  To  by  the  Philoso- 
phical Society,  of  the  same  place;  13  by  the 
Camden  Society,  and  two  were  "projecting- 
limtem-microscopes  "  for  class  demonstration. 

Of  the  improvements  in  the  means  of  micro- 
scopical research  we  would  especially  notice, 
as  shown  by  Mr.  Zentmayer,  a  new  triple  nose- 
piece,  made  of  but  two  pieces  of  metal  instead 
of  six,  thus  giving  greater  lightness,  strength, 
and  accuracy  of  adjustment;  a  peculiar  and  es- 
pecially compact  and  secure  mode  of  packing 
the  Student  stand  for  travelling :  an  addition 
of  a  lengthening  bar  to  the  mirror  of  the  His- 
tological stand,  giving  greater  facility  for  illu- 
mination; and  a  graduated  circle  for  regulat- 
ing oblique  illumination,  recently  added  to 
the  Army  Hospital  stand. 

Messrs.  Queen  A  Co.  exhibited  an  objective 
by  Zeiss,  with  adjusting  collar,  whereby  the 
focus  can  be  instantly  altered  to  any  point  be- 
tween 2  and  5  inches.  It  possesses  good  de- 
fining and  penetratinff  powers,  with  a  large 
and  flat  field  of  1 J  inches  at  its  longest  focus, 
and  I  inch  at  its  shortest,  and  is  especially 
adapted  to  the  examination  of  opaque  objects. 

They  also  showed  a  spiral  diaphragm  for 
oblique  illumination;  a  Wenham  immersion 
lens  for  lighting  wide-angle  objectives,  focus- 
sing the  illuminating  rays  upon  the  object  a 
colorless  marine  glue,  giving  a  brilliant  trans- 
parent finish  to  mounts,  and  which  may  also 
be  used  as  a  mounting  medium;  a  glass-cutting 
attachment  to  the  centering  turn-table;  and  a 
ik>cket  microscope  made  by  Zeiss,  in  a  "  pol- 
ished mahogany  box,"  about  1}  inches  long, 
with  a  screw  focal  adjustment,  giving  a  power 
of  about  150  diameters,  and  which  is  particu- 
larly useful  in  field  work,  with  transparent  ob- 
jects. Perhaps  the  most  valuable  addition  to 
the  microscopist's  armamentarium  which  this 
firm  exhibited  was  an  exceedingly  compact 
dissecting  microscope,  giving  good  working 
surface  and  rack  adjustment,  and  folding  into 
a  flat  box  that  can  be  easily  carried  in  the 
pocket.  They  also  showed  a  convenient  com- 
presRorium  and  trichinascope  made  by  Bausch 
&  Lomb;  an  inexpensive  cabinet  to  contain 
400  slides;  and  a  line  of  "Acme"  microscopes, 
which  last-mentioned  instruments,  in  the 
opinion  of  the  committee,  failed  to  maintain 
the  desirable  standard  of  workmanship. 

Mr.  Walmsley  exhibited,  for  R.  &  J.  Beck,  an 
improved  National  microscope,  with  sub-stage 
moved  by  rack  and  pinion,  a  centering  stop 


for  the  bar  carrying  sub-stage  and  minor, 
which  bar  will  canr  the  mirror  above  the 
stage,  and  having  the  nose-piece  removable, 
leaving  the  screw  on  the  lower  end  of  the 
body  open,  the  thread  of  which  is  of  the  Bat- 
terfield  or  broad-gauge  tvpe,  and  suited  to  ob- 
jectives of  the  widest  angle.  The  fine  adjuBt- 
ment  is  removed  to  the  rear  of  the  arm.  k 
new  shutter  diaphragm  was  also  shown  by  this 
firm. 

Both  the  Acme  Optical  Works  and  Messrs. 
R.  &  J.  Beck  exhibited  Lithological  micro- 
scopes especially  intended  for  mineralogical 
work,  with  graduated  collar  for  polarizer,  piv- 
oted immediately  beneath  the  stange,  and  canv- 
ing  lenses  for  conoentration  of  light;  the  ana- 
lyzer also  is  adjustable  by  a  graduated  circle. 
They  are  fitted  with  a  Klein's  Quartz  plate  a 
Stauroscopic  plate,  and  the  nose-piece  is  re- 
movable, freeing  the  broad-gauge  screw  on  the 
lower  end  of  tne  body  for  the  reception  of 
wide-angle  objectives.  Delicate  lines  for  cen- 
tering are  placed  in  the  eye-piece;  and  the 
Acme  stand  carries  an  analyzing  prism  above 
I  the  objective,  in  the  body  of  the  instrument, 
'  which  can  be  slipped  out  when  using  the  eje- 
'  piece  cmalyzer.  The  Beck  instrument  has 
milled-heads  on  the  nose-piece  for  centering 
the  objective. 

Two  of  the  "Holman  Projecting  Lantern 
Microscopes,**  made  by  Mr.  Zentmayer,  were 
exhibited.  This  instrument  consists  of  the  or- 
dinary lantern  and  gas  microscope,  elegantJy 
and  substantially  mounted  in  brass,  wi£  rack 
adjustments,  giving  universal  motion  around 
the  optical  centre,  as  in  the  Zentmayer  Cen- 
tennial Microscope.  It  is  capable  of  being 
used  also  as  a  mep^ascope  ana  table  micro- 
scope. While  this  instrument  is  unrivalled  in 
workmanship  and  completeness  of  detail,  it 
involves  great  weight,  lack  of  stiffliess,  and 
difficulty  in  accurate  centering. 

An  ingenious  and  inexpensive  combination 
of  odd  pieces  of  apparatus  was  exhibited  bj 
Prof.  F.  L.  Scribner,  vrith  which  a  yast  amount 
of  difficult  botanical  work  has  been  accom- 
plished, and  many  fine  drawings  mad  with 
the  camera  lucida. 

Your  committeee  noted  this  year  a  marked 
increase  in  the  number  of  working  microsoop- 
ists,  and  a  great  advance  in  technical  sfeiU, 
thus  giving,  by  reflected  light,  better  definition 
to  the  Section  itself;  and  they  feel  that  the 
Section  is  to  be  het^ily  congratulated  upon 
this  improvement;  nevertheless  ther  would  re- 
mark that  while  the  illumination  of  the  micro- 
scopes was  in  many  instances  all  that  could  be 
desired,  there  were  a  large  number  of  instru- 
ments in  which  more  care  in  the  manipulation 
of  the  light  would  have  produced  vastly  better 
results. 

The  following  is  as  complete  a  list  as  we  can 
obtain  of  the  exhibitors  and  of  the  objects 
shown: 

By  Wm.  H.  TTo/wwiey.— (Polariflcopic)  Sali- 
cin,  Amygdalin,  injected  Toe  of  White  Mouse. 
(With  J^raboloid)  Sphagnoro,  bleached;  Pisr 
toms.    (Opaque)  PoUen  of  Abelmoschus,  Cur- 
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cnlio  from  Brazil,  Yonng  Oysters,  Malachite, 
(fiy  Transmitted  light)  Wolfia  Colambiamt, 
trans,  section  of  tfaman  Tongue,  injected; 
Cerebmm  and  Cerebellum  of  Cat,  foll-Bized 
secL,  injected;  fine  Langenheim  Photograph, 
Leaf  of  Nymphea  Dentata,  donble  stained, 
showing  inteznal  hairs;  Blood  of  Fro^  and 
Toad,  Tery  fine  specimens  of  double  staining; 
Head  of  Tabanns,  Quartz  plate  on  lithologioal 
stand. 

By  Prof,  F.  L.  Scribner, — Dissections  of 
Grasses,  with  drawings  and  microscopical  ap- 
paratus. 

By  Mr.  Zentmayer, — Small  Garnets  from  Vir- 
ginia, prepared  by  Dr.  J.  G.  Hnnt.  Quartz 
Crystals  from  Mica,  Plumose  Crystids  of  Bed 
Ox.  Copper  (natiTC),  prepared  by  Geo.  W.  Hiss. 
Native  Crystals  of  Copper,  prepared  by  Geo. 
W.  Hiss  and  Miss  Bakestraw  (the  above  are 
beUeved  to  be  entirely  new  objects).  Also  Pol- 
len of  Portulacca,  prepared  by  Geo.  W.  Hiss. 
Tongue  of  Kitten,  prepared  by  Chas.  Zent- 
mayer. Azachnoidiscns  Japomcus,  prepared 
by  Dr.  J.  G.  Hunt.  Arranged  Diatoms,  pre- 
pared by  0.  Haliger.  lip  of  Babbit  (inject.), 
prepared  by  Biclmell.  Ijeaf  of  Drosera  rotun- 
difolia,  prepared  by  Dr.  J.  G.  Hunt  Anatomy 
of  Mosquito,  prepared  by  Bourgone.  Isthmia 
Nervosa,  prepared  by  Bicknell.  Crystals  of 
Urio  ac.,  Tartaric  aa,  and  Bed  Pros.  Potassa. 

By  Jos.  W.  Queen  &  Cb.— Diamond  Writing 
on  Glass,  Double  Stained  Vegetable  Obiects, 
Butterfly's  Wing,  Potato  Bug,  Humming  Bird's 
Feathers,  Platino  Cyanide  of  Yttrium,  Spiro- 
^ra  in  Coxijugation  (a  very  fine  specimen), 
Eozoon  Canadense,  Gold  Crystals,  Unicellular 
Plants,  Seaweeds,  Plant  Seeds,  etc. 

This  firm  also  showed  a  recent  edition  (the 
6th)  of  Dr.  Carpenter's  "Microscope  and  Its 
Bevelations,"  and  a  new  work  entitled  **  Pond's 
and  Ditches,"  by  Cooke.  W.  Mitchell  McAl- 
lister displayed:  Ovary  of  Sarracenia  Purpu- 
rea, Ovary  of  Poppy,  Transverse  Section  of  Bi- 
cinus  (all  three  very  choice).  Leaf  of  Fuchsia, 
Leaf  of  Euphorbia,  Spores  of  Adiantum  Peda- 
tum.  Crystals  of  Copper,  Shells  and  Sand  from 
Bermuda,  Elytron  of  Diamond  Beetle,  Tongue 
of  Kitten, 

The  West  Chester  Microscopical  Society  ex- 
hibited as  follows:  Dr.  Jackson,  Yonng  Snails. 
Mr.  Sharpless,  Sporangia  of  Botrychinm.  Dr. 
Eldridge,  Wing  of  Diamond  Beetle.  Mr.  Wm. 
Hall,  Dodder,  parasitic  on  Impatiens.  Prof. 
Bothrock,  Dotted  Vessels  in  Malva,  and  trans, 
section  of  Clematis.  Mr.  Wm.  Jeffries,  Quartz 
Crystals,  Native  Gold,  and  Copper.  Mr.  Addi- 
son May,  Bamalina,  a  lichen.  Dr.  J.  B.  Wood, 
trans,  section  of  Cytissus.  Mr.  J.  H.  Thorne, 
(Myelosis  in  Closterium.  Dr.  Jesse  Green,  Na- 
tive Copper.  Mr.  Alfred  Sharpless,  Crystals  of 
Navellitt.  Mr.  Eusebius  Townsend,  Tongue  of 
Snout  Fly. 

The  West  Chester  Philosophical  Society  ex- 
hibited: Antenna  of  Melolontha  Vulgaris, 
Larva  of  the  Caddis,  Thrips  Cerealium,  Aphis 
from  Bose  leaf,  Pentatoma  (tricolored),  Mkple 
Aphis,  l4ffva  of  the  Staphylinus,  Peziza  cern- 
ginoaa,  Larva  of  Gad  Fly  on  horse*hair,  Ferti- 


lized sect  of  Ovary  of  Tulip,  Egg  of  Cirvex 
Sectularia,  Sections  of  Human  Intestine  (in- 

i'ected).  Section  of  Glandular  Stomach  of  Owl, 
Slower  of  Sweet  Alysum,  Polyporus  Sangui- 
neus. 

The  Camden  Microscopical  Society  exhibited: 
A.  P.  Brown,  Foot  of  Sbider.  Wm.  J.  H.  Mor- 
rison, Hydra.  H.  K  Fortimer,  Salicin.  Chas. 
Bowden,  Cheese  Mites.  W.  D.  Clarke,  Pulex 
Felis.  B.  Binffham,  Head  of  Beetle.  C.  H. 
Hain,  Vorticem  and  Arranged  Diatoms,  the 
latter  being  very  beautiful  specimens  of  his 
own  work.  Mr.  A.  W.  Vail,  a  very  beautiful 
specimen  of  Areinmia  Mexicana.  L.  T.  De- 
rousse.  Parasite  of  Monkey.  E.  P.  Alexander, 
Acarus.  C.  M.  Forbes,  Parasite  of  Fly.  Isaac 
C.  Martindale,  Cydosis  in  Anacharis. 

Dr.  J.  G.  Hunt  showed  Tubularia  Indivisa, 
PistiUidia  of  Mosses  and  liverworts.  Crystals 
of  Hematin  from  Human  Blood,  Tessellated 
Epithelium  from  the  Amphium  Tridactyla, 
and  Gonidia  of  Lichen,  in  situ.  It  is  only 
necessary  to  record  the  name  of  this  exhibitor 
to  indicate  the  beauty  and  perfection  of  his 
work, 

Mr.  Byder,  of  the  U.  S.  Fish  Commission, 
made  a  most  instructive  and  unique  display  of 
the  intracellular  network  in  the  connective 
cells  of  the  oyster,  stained  with  rose  naphtha- 
line. . 

Dr.  Chas.  S.  Tumbull  exhibited  the  follow- 
ing rare  slides,  beautifully  mounted,  under  13 
microscopes:  Lymph  Spaces  and  Nerves  of  the 
Cornea,  sections  of  Cornea  and  Iris  of  Ele- 
phant, Epithelium,  Endothelium,  and  Corneal 
Corpuscles,  sections  treated  with  chloride  of 
gold  and  nitrate  of  silver  to  illustrate  inflam- 
matory action;  Eye  of  Chicken  on  the  3d  and 
4th  day,  showing  development  of  Cornea  and 
Crystalline  Lens;  minute  anatomy  of  Betina, 
etc. 

Dr.  Bobert  J.  Hess  exhibited  six  micro- 
scopes, with  interesting  pathological  speci- 
mens, among  which  were,  the  Tubercle  of 
Lung,  Engorged  Lun^,  Lung  in  acute  catar- 
rhal pneumonia,  section  of  Human  Spinal 
Cord,  and  a  slide  of  Diatoms. 

Dr.  Geo.  A.  Bex  exhibited  a  choice  collection 
of  Fungi  and  Opaque  Objects. 

Mr.  Hiittinger  also  showed  an  interesting 
collection  of  Fungi,  among  which  was  a  beau- 
tiful specimen  of  Hemicareyria. 

Ihr.  A.  G.  Beed  presented  some  unique  Flor- 
escent  Crystals  of  Gold  and  Silver,  and  Crys- 
tals of  Copper  (all  native),  and  a  rare  speci- 
men of  the  Polyp  Cordolophora  Lacustrls. 

Dr.  Hollingsworth  exhibited  Artificial  Crys- 
tals of  Gold  and  Silver. 

Dr.  J.  Ashley  Faught  exhibited  beautifully 
stained  and  injected  section,  showing  the 
eruption  of  the  teeth. 

I^f.  J.  A.  Bemington  showed  fine  Crystal- 
line Pharmaceutical  Slides  with  the  polari- 
scope;  and  his  assistant,  Miss  Babb,  exhibited 
a  large  and  beautiful  set  of  sections  of  Pharma- 
ceutical Woods,  prepared  by  herself.  These,  in 
some  cases,  yield  the  only  means  of  recogniz- 
ing certain  varieties  of  drugs. 
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Dr.  Shaffner  showed  a  Moth's  Wing,  Probo- 
scis of  a  Mosquito,  and  Eye  of  Fly. 

Dr.  L  B.  Hall  showed  Bhinooeros  Horn,  and 
Marine  Algse  in  Fruit. 

G.  E.  Hill  showed  Arachnoidiscns. 

Ghas.  P.  Perot  exhibited  Grystalella. 

J.  F.  Herbert,  section  of  Eyelid. 

J.  S.  Gheyney,  Anatomical  Preparations  and 
Polar.  Crystals. 

Dr.  Willard  had  a  beantifnl  specimen  cf 
double  stained  Frog's  Blood  Corpuscles. 

Dr.  Eirkbride,  Arsenious  ac,  Synapta  and 
Ghirodota,  with  Parabola. 

Prof.  H.  G.  Lewis  exhibited  liying  Infusoria 
and  some  rare  Polarizing  Mineral,  for  Mr. 
Band. 

Uselma  G.  Smith  showed  Liying  Objects. 

H.  Hill  showed  the  Eye  of  a  Fly. 

Dr.  J.  P.  G.  Gritath  showed  Ciliated  Epithe- 
lium, Globus  Major,  Pedunculated  Hydatid  of 
Morgagni,  Fresh-water  Alg»,  and  Fern  Leaf. 

Wm.  G.  Stevenson  extubiied  Mycologioal 
Preparations. 

Wm.  Trimble  exhibited  the  Cydosis  in 
Ghara  and  Kitella. 

Dr.  Soh&ffer  showed  Murifonn  Tissue  from 
Fern,  and  the  Stellate  Hairs  on  Sida  Lepidata. 

Jos.  Sdiimmel  exhibited  a  Botating  Disc, 
containing  Spikelets  and  Flowers  representing 
30  species  oi  Grasses  and  Sedges.  • 

J.  G.  Wilson  showed  Baltic  Mud,  and  Pdlar- 
izing  G^stals. 

J.  S.  Walton  showed  Isthmia  Nerrosa. 

Drs.  W.  W.  Keen  and  G.  S.  Boker  kindly 
loaned  their  miorosoopes  for  the  Section's  use, 
as  did  also  Messrs.  G.  W.  Hiss,  W.  W.  Good- 
win, and  G.  H.  Perkins. 

D.  8.  Holman  showed  Circulation  of  Blood, 
and  Projecting  Lanterns,  for  Messrs.  Greo.  H. 
Perkins  and  Henxy  Bower. 

Jos.  Baird,  Dero  and  Pectinatella. 

T>r.  G.  N.  Pierce  exhibited  Anchors  of  Syn- 
apta. 

Dr.  E.  C.  Hine,  the  Tongue  of  a  Pai>py. 

Dr.  S.  G.  McGlure,  Intestine  of  CeX,  injected 
Kidney  of  Cat,  sections  of  Betina  and  Cornea. 

Ghas.  Bullock  showed  the  Skin  of  Hippopota- 
mus. 

Dr.  Isaac  Norris  displayed  Thionurate  of 
Ammonia,  and  Moller's  Diatoms. 

Dr.  Piersol  exhibited  section  of  Optic  Nerve 
Entrance,  Corneal  Nerves  and  Corpuscles,  and 
section  of  Spinal  Cord. 

H.  S.  Hitchcock  exhibited  Injections  and 
Botanical  Sections. 

Edward  Potts  exhibited  a  variety  of  Fresh- 
water Polyps. 

Galloway  C.  Morris  exhibited  the  Sensitive 
Hairs  from  a  Gat's  Whiskers. 

Geo.  A.  Binder  exhibited  Floating  Heart 
and  Living  Animalculee,  Elytron  of  Beetle, 
Baphides  of  Tradescantia. 

Miss  Gertrude  Kenderdine  exhibited  an  on- 
nsuairly  fine  Photograph. 

Dr.  ri.  S.  Kenderdme  showed  a  variety  of 
Botanical  Preparations,  among  which  was  a 
beautiful  specimen  of  double  staining  of  a 
section  of  the  India-rubber  Plant. 


The  committee  take  this  opportunity  of  ex- 
pressing their  high  appreciation  of  the  hand- 
some displays  made  by  our  sister  societies  of 
Camden  and  West  Chester,  as  well  as  by  many 
of  our  friends  resident  in  the  cit^  and  vicimty» 
which  so  signally  increased  the  interest  of  the 
exhibition.  They  also  would  especially  ac- 
knowledge the  courtesy  of  the  Entomological 
Section  m  opening  its  cases,  and  preparing 
the  very  elegant  display  which  oonstitnted  one 
of  the  most  attractive  features  of  the  evening; 
and  they  would  most  respectfully  suggest  to 
the  Academy  that,  in  future  exhibitions,  the 
museum  of  uie  Academy  be  opened  to  the  pub- 
lic as  one  of  the  most  important  attractions 
which  it  possesses.  It  has  usually  been  thrown 
open  upon  similar  occasions  in  the  past,  and  its 
closure  was  the  source  of  universal  regret  at 
the  recent  exhibition,  and  your  committee  be- 
lieve Uiat  its  display  would  involve  no  peculiar 
risk  to  either  the  museum  or  its  visitors. 

As  much  opposition  was  encountered,  from 
those  exhibiting,  to  the  continuance  of  the 
display  for  two  nights,  the  committee  would 
ask  all  interested  to  consider  for  a  moment  the 
very  great  advantage  which  all  derive  from 
this  feature,  and  none  more  than  the  exhibit- 
ors themselves,  by  the  distribution  of  the 
throng  of  visitors  over  two  evenings,  instftm? 
of  throwing  the  whole  mass  into  one;  and  we 
are  tempted  to  recommend  for  the  future  even 
a  further  extension  of  the  time  of  exhibition, 
with  a  strict  limitation  of  the  number  of  visit- 
ors to  be  admitted  on  each  evening. 

A  strenuous  effort  was  made  to  rednce  the 
exhibits  to  something  like  methodical  arrange- 
ment, with  what  poor  success  was  evident  to 
all;  and  it  is  su|;gested  that,  in  the  future,  a 
more  accurate  distribution  of  work  among  1^ 
members  of  the  committee  might  lessen  con- 
fusion and  fiscilitate  the  inspection  of  the  in- 
struments. 

It  may  be  as  well  to  mention  that  out  of  150 
circulars  sent  out  with  enclosed  postal  cards  to 
be  returned,  stating  whether  the  party  ad- 
dressed would  exhibit  or  not^  only  48  were 
heard  from. 

The  total  expenses  of  the  Section  were 
$60.85. 

All  of  which  is  respectfully  submitted. 

KjHab.  Schas^eb, 
W.  MrrcHsxx  MoAuubus, 
Ghas.  P.  Pebot, 
Saicdel  L.  Fox, 
A.  L.  Beed,  M.D., 
BoBT.  J.  Hbbb,  M.D., 

GhASLSS  ZBENTMATKBr 

Isaac  Nossm,  M.D., 
W.  H.  Wauisucv, 
Committee  on  Exhibition. 


State  Mlermeopical  Sodetr  of  nBnois.— 

The  regular  meeting  of  this  Society  was  held 
at  the  Academy  of  Sciences,  No.  8&  Waba^ 
Avenue,  on  Fnday  evening,  Deo.  9ih,  1881, 
President  Dr.  Lester  Curtis  m  the  dbair.  Alter 
the  reading  of  minutes  and  other  routine  bnai- 
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ness,  the  Secretary  announced  the  following 
donations: 

From  Dr.  Schmidt,  of  New  Orleans,  one  doz. 
slides,  consisting  of  nerve  fibres  and  other  his- 
tological preparations;  "Botanical  Notes," 
from  Prof.  £.  J.  Hill,  of  Englewood,  111. ; 
Bolletin  of  Microscopical  Society  of  Belginm, 
and  the  Report  of  the  Microscopical  Society  of 
Ldverpool;  Dr.  Angier,  of  St.  Madison,  Iowa, 
spoke  in  reference  to  some  acari  which  he  had 
fonnd  nnder  the  skin  of  a  chicken.  Prof.  Bnr- 
rill,  oiOhampaign  Uniyersity,  was  introduced, 
and  spoke  in  reference  to  the  poison  of  the 
poison  iyy.  He  took  some  of  the  exudation 
and  found  it  teeming  with  bacteria,  and  he 
questioned  whether  the  poison  and  the  bac- 
teria came  from  the  plant  or  otherwise.  The 
speaker  stated  that,  upon  examination  of  the 
washings  of  the  leaves,  he  found  the  same 
fonoji;  the  milky  fluid  which  exuded  from  the 
stem  contained  numbers  of  them,  and  the  ef- 
fect of  pladnff  some  of  this  upon  his  arm  had 
been  attended  with  quite  serious  results. 
The  speaker  went  on  to  say  that  he  had 
found  the  foregoing  facts  true  with  other 
plants,  among  which  he  mentioned  the  chic- 
ory, buckwheat,  and  dandelion. 

Dr.  Curtis  described  a  new  half-inch  object- 
ive, made  by  Gundlach,  and  owned  by  tir.  J. 
HoUist.  The  glass  was  claimed  by  the  maker 
to  have  an  angle  of  100°.  Its  angle  had  not 
been  measured  since  leayins  his  hands.  It  has 
the  society  screw,  and  can  be  used  on  any  or- 
dinary  st&nd.  The  back  lens  of  the  objective 
is  \BJ^e  and  extends  bt^ond  the  border  of  the 
opening  in  the  screw.  This  opening,  therefore, 
acts  as  a  diaphraffm.  In  order  to  secure  the 
benefit  of  the  fuu  aperture,  this  portion  of  the 
objective  can  be  removed  and  an  adapter,  fur- 
nished with  the  Butterfield  broad-gauge  screw, 
can  be  substituted.  It  has  also  another  screw 
of  about  the  same  diameter  as  the  Butterfield 
screw,  but  provided  with  a  finer  thread.  The 
name  and  description  of  this  screw  was  not 
Imown.  The  front  of  the  objective  is  ground 
down  to  a  conical  shape,  for  ordinary  use 
this  front  is  covered  with  a  brass  cage  having 
an  aperture  in  the  centre  to  allow  the  conicid 
end  of  the  objective  to  pass  through.  The  cap 
can  be  removed  when  it  is  desireid  to  use  the 
objective  for  the  examination  of  opaque  ob- 
jects. On  removal  of  the  cap,  the  conical  sides 
of  the  lens  are  seen  to  be  covered  with  some 
sort  of  black  varnish,  to  prevent  the  passage 
of  outside  light.  A  Lieberkuhn  is  furnished 
with  the  glass,  which  can  be  screwed  on  in 
place  of  the  cap  while  examining  opaque  ob- 
jects. The  speaker  had  not  had  the  glass  in 
his  hands  long  enough  to  become  pexfectly  ac- 
quainted with  all  its  qualities.  It  certainly 
is  a  good  one,  however.  It  resolves  angulatum 
▼ery  satisfactorily,  and  bears  eye-piecing  ex- 
tremely well,  working  admirably  on  anatomi- 
cal structures.  The  Lieberkuhn  seems  to  be  a 
valuble  addition  for  some  sorts  of  study,  as  it 
brings  out  surface  markings  with  unusual 
clearness,  even  in  transparent  objects. 

IDr.  £.  B.  Stuart  exhibited  a  Hitchcock  lamp, 


which  he  stated  commended  itself  to  the  use  of 
microscopists.  No  chimney  is  required,  it  be- 
ing a  blast  lamp,  the  flame  of  which  is  fanned 
by  a  passage  of  air  from  the  bottom  to  the  top 
of  the  lamp,  driven  by  a  noiseless  clockwork. 
The  oil  well  is  entirely  separate  from  the  out- 
side part  of  the  lamp,  and  is  kept  cool  by  the 
cold  blast  of  air  constantly  surrounding  it.  It 
gives  a  light  of  about  a  six-foot  gas  burner,  and 
the  flame  is  strong  and  more  free  from  flicker 
than  gao  or  the  ordinary  carbon  burner.  He 
also  showed,  under  the  microscope,  specimens 
of  the  gelatine-bromide  plates,  for  photo- 
graphic work,  that  had  been  submitted  by  a 
photographer  as  imperfect.  An  inspection  un- 
der the  microscope  showed  three  kinds  of 
spots — one  caused  by  dust  particles  which  had 
settled  on  the  gelatine  while  still  soft,  and,  as 
the  emulsion  nardened,  became  flrmly  flxed 
on  the  plate;  the  second  kind  of  spots  were 
caused  by  (apparentlv)  the  solvent  action  of 
some  substance  on  the  film,  as  it  could  be 
seen  to  be  less  dense  at  those  points,  while 
the  third  were  thicker  and  evidently  caused  by 
carelessly  spattering  the  emulsion  on  partially- 
dried  plates. 
The  meeting  was  then  declared  inf  ormaL 

Wm.  Hobkins, 

Secretary. 


Buffalo  neroBOoplo  Clnb.— The  regular 
meeting  of  the  BufEalo  Microscopic  Club  was 
held  at  the  Central  School  on  Tuesday  even- 
ing,   le  President,  Henry  MiUs,  in  the  chair. 

The  Secretary,  Dr.  Lee  H.  Smith,  read  the 
minutes  of  the  previous  meeting,  and  stated 
that  there  had  been  numerous  applications  for 
a  printed  copy  of  Dr.  J.  W.  Ward's  recent 
paper  upon  *'  Disease  Spores."  He  hoped  that 
they  would  soon  be  able  to  supplv  this  de- 
mand, as  the  paper  was  one  that  embodied  too 
much  research  and  valuable  information  to  be 
lost. 

Dr.  Lucien  Howe  read  an  interesting  paper 
upon  the  limits  of  vision  with  the  microscope 
and  telescope.  He  concluded  in  brief  as  fol- 
lows: *' Before  leaving  the  subject  it  may  be 
worth  while  to  glance  back  over  the  course 
pursued,  and  observe  how  it  illustrated  the 
methods  and  results  of  scientific  inquiry.  We 
set  out  to  examine  a  question  free  from  any 
considerations  which  men  call  practical,  and, 
by  doing  so,  to  enter  a  field  where  the  study 
of  nature  pure  and  simple  was  the  only  attrac- 
tion. That  field  was  a  small  one,  but  in  it  we 
found  difficulties  which  were  large,  for  here, 
as  elsewhere,  the  secrets  of  nature  could  not 
be  extorted  from  her  without  some  mental 
struggle. 

"  We  ascertained  at  first,  by  experiment,  that 
the  limit  of  minute  vision  was  an  object  so 
small  that  it  would  subtend  an  angle  of  only 
seventy  seconds.  If  the  object  be  near  by,  it 
would,  of  course,  seem  equal  in  size  to  one  fur- 
ther off,  as  a  dollar  held  at  arm's  length 
covers  a  space  in  the  heavens  the  size  of  the 
moon,    mving  determined  thus  how  large  an 
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angle  must  be  measured  by  the  smallest  visi- 
ble object,  we  sought  for  a  reason  as  to  why 
that  limit  and  no  other  should  be  the  one 
which  experiment  established.  This  led  us  to 
examine  a  portion  of  the  eye  called  the  retina — 
a  delicate  expansion  of  the  optic  nerve  where 
the  separate  fibres,  as  they  come  from  the 
brain,  terminated  in  little  points  known  as 
<  cones.*  We  found  that  the  area  occupied  by 
each  of  these  was,  by  measurement,  about  '004 
of  a  millimetre  in  diameter;  and  when  an  ob- 
ject subtending  an  angle  of  seventy  seconds 
was  viewed  by  the  eye,  its  picture  on  the 
retina  was  large  enough  to  touch  at  least  two 
of  these  'cones.'  When  smaller,  it  became 
invisible.  The  knowledge  of  this  simple  fact 
was  apparently  not  worth  half  the  trouble 
given  to  the  experiments,  nor  half  the  time 
spent  in  wrestling  with  the  formuliB  in  which 
the  results  were  stated. 

"Such  study,  indeed,  seemed  worthless  until 
we  found  that  the  facts  thus  established  were 
of  no  small  importance  when  applied  to  the 
use  of  two  fuuikar  instruments — the  telescope 
and  the  microscope.  With  one  of  these  we  in- 
crease widely  the  range  of  vision,  and  by  it  we 
are  assisted  in  reckoning  time,  in  calculating 
the  tides,  and  determining  other  facts  of  inter- 
est, at  least,  to  the  navip^ator;  while  with  the 
other  we  detect  impurities  in  food,  we  recog- 
nize many  forms  of  disease,  and  in  criminal 
cases  we  nnd  evidence  to  condemn  the  guilty 
or  free  the  innocent. 

**  These  results  are  such  as  relate  to  money, 
to  health,  to  comfort,  and  to  other  desirable 
objects  in  life,  readily  appreciated  by  the  most 
thoroughly  practical  mind. 

''Studies  which  tend,  even  indireoily,  to 
promote  such  results  are,  therefore,  not  to  be 
Ignored,  but  still  more  valuable  are  they  to  us 
in  adding  to  our  fund  of  facts  and  increasing 
the  range  of  exact  science." 

The  paper  was  thoroughly  discussed  by  Drs. 
Ward,  Barrett,  Prof.  Kefiioott  and  others,  and 
in  answer  to  inquiries,  Dr.  Howe  gave  several 
interesting  Uieories  of  vision  and  the  effects  of 
light  upon  the  retina. 

Frof.  Eellicott  gave  a  risumi  of  the  current 
microscopical  literature.  The  papers  most 
freely  discussed  were  "Early  Detection  of 
Phthisis  by  Microscopical  Examination." 
"The  Use  of  the  Binocular  Eye-piece, 
"  Sponges,"  and  "  Studies  in  Pond  Life." 
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American  Microsoopieal  Hodety.— At  the 

annnal  meeting  of  the  American  Microscopical 
Society  of  the  City  of  "New  York,  held  January 
11th,  the  following-named  Board  of  Officers 
was  elected  for  the  year  1882 : 

President,  John  B.  Bich,  M.D.,  12  East 
Twenbr-second  street.  New  York;  Vice-Presi- 
dent, John  Frey,  Bellevue  Hospital,  New  York; 
Secretary,  O.  G.  Mason,  Bellevue  Hospital, 
New  Y^ork;  Treasurer,  Cornelius  Van  Brunt,  9 
Waverley  Place,  New  York;  Curator,  George 
Wale,  Paterson,  N.  J. 

Communications  and  packages  for  the  So- 


ciety should  be  plainly  addressed  to  the  Ameii- 
can  Microscopical  Society  of  the  City  of  New 
York,  care  of  the  Secretai^,  at  Bellevue  Hospi- 
tal. 

The  time  of  the  meetings— 8  p.m.,  the  second 
and  fourth  Wednesday  of  the  month,  at  No.  12 
East  Twenty-second  street,  New  York  City. 

O.  G.  Masox,  Secretary. 


The  New  Jersey  State  MicnMeopleftl  So- 
ciety.—The  reguUur  monthly  meeting  was  held 
Jan.  16th,  at  Bulger's  College,  New&unswiek. 
The  President,  Prof.  F.  G.  Van  Dyck,  read 
part  n.  of  his  paper  on  Angular  Apertoie, 
which  is  to  be  completed  in  a  uiird  part.  Dr. 
Lockwood  showed  specimens  of  .Brucfticf  Obw>- 
Idus  {fabaej  and  of  beana  in  which  they  bad 
been  developed,  also  an  interesting  slide  of 
eggs  laid  by  the  insect  Oct.  24tb,  1881.  He 
^ave  sucdnctly  the  history  of  the  insect,  shov- 
ing how  unusual  and  premature  the  oviposi- 
tion  was,  as  the  insect  deposits  its  eggs  in 
spring.  The  Society  intends  to  give  a  public 
soiree  in  March.  Skx 
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A  Wales'  flrst-class  one-fifth.  170^.  wet  and  dir 
fronts,  adjustable,  for  a  flrst-class  one-half  or 
four-tenths,  which  must  be  of  wide  aperture  and 
adjustable.  Allen  Y.  Moore,  H.  D..  121  Sl  Clair 
St..  Cleveland.  Ohio. 

A  villiaijre  cart  (used  one  season:  Flandreau 
maker)  for  a  flrst-class  Binocular  microsoope. 
Address  "  Beardsley."  Box  0852  N.  Y.  P.  0. 

Very  fine  stereoptioan  with  eiffht  inch  oon- 
denser.  value  176,  for  a  sood  microscope  suitable 
for  photographic  purposes,  or  woald  give  flrst- 
chiss  photographic  portraiture.  Bockwood.  IT 
Union  Square.  New  York. 

Bole  skin  and  fossil  wood  (showing  fern  struc- 
ture) from  Iowa  coal,  for  other  good  material 
or  mounted  objects.  John  Walker.  Minneapolis. 
Minn. 

A  Ballard  breech-loading  rifle  Jn  good  condi- 
tion, for  a  good  spectroscope.  D.  L.  H..  Box  58. 
Kingsville.  Ohio. 

A  small  3  draw  telescoue  with  sun-glass,  made 
bv  Dolland.  London,  for  a  i-ieth  objecUve  of 
moderate  angle,  by  any  flrst-class  maker.  Dr. 
Mercer.  37  Twenty-sixth  St..  Chicago. 

Wanted,  a  small  microscope  stand  or  acoesso- 
ricH.  for  an  Amer.  Optical  Co.  8  no  double-swing 
back    camera,  very  suitable    for  micro-ph^to- 

raphy.    Has  been  used  a  few  times  only.    F.  F. 

tauley.  Swampscott.  Mass. 

Livin«r  Volvox  Globator.  in  any  quantity,  for 
mounted  alg»  or  other  slides.  St.  Lawreace 
River  or  Northern  New  York  algfe;  desmids  and 
diatoms  for  same.  In  Other  places.  J.  M.  Adams. 
Watertown.  N.  Y. 

Birds'  eggs  and  whole  Insects  In  exchange  for 
mounted  objects  of  any  kind,  in  good  condition 
and  well  mounted.  W.  J.  M..  Box  aoi.  Moores- 
town,  N.  J. 

Fine  fern-leaf  copper  crystals,  arranged,  and 
named  diatoms:  fine  histological  and  patholo- 
gical 8r>ecimens :  sections  of  teeth—the  latt^  op 
the  ground-glass  slides,  used  at  Geological  Haii, 
Albany.  N.  Y.  The  above  are  all  nicely  mounted, 
and  only  flr«t-clasa  slides  an»  reQUfred  in  ex- 
change. Dr.  Bobt  Dayton,  669  EuolTd  Ave..  CleTO- 
land,  0. 
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Remarks  on  Uniformity  of  Nomencla- 
ture in  Regard  to  Microscopical  Ob- 
jectives  and  Oculars. 

BY  B.  H.  WABD,  M.D.* 


HE  nominal  focaU 
length  of  an  achro* 
matic  objective,  as 
used  by  microscop- 
ists  geneitdlj,  re- 
presentH  its  ampli- 
fying power  as  ac- 
tually used  in  the 
componnd  micro- 
scope. Even  the 
equivalency  in  am- 
plifyi  n  g  power 
with  a  single  lens 
of  the  same  focus 

.  18  no  longer  distinctly  realized,  while  the 
size  and  appearance  of  the  combination,  its 
working  focus,  angular  aperture,  and  mi- 
croscopical efficiency,  are  not  even  hinted 
by  the  figures  userL  The  nominal  focus 
represents  the  magnifying  power  and  those 
properties  dependent  on  it.  Like  other 
measurements,  these  must  be  stated  by 
comparison  with  known  standards.  To  use  * 
diverse  and  unknown  units  of  measurement 
in  cases  designed  to  be  compared  with  each , 
other  IS  simply  self  stultification.  To  call 
two  lenses,  of  identical  magnifying  power, 
respectively  one-fourth  and  one-sixth  inch 

•Beim?  the  substance  of  remarks  make  by  the 
writer  at  the  Indianapolis  meeting:  of  the  Ameri- 
can Association  for  the  Advancement  of  Science. 


lenses,  is  just  as  indefensible  as  to  call  two 
bouses  of  equal  height,  forty  and  fifty  feet 
hi^h  respectively.  To  argue  against  the 
existing  looseness  of  usage  in  naming 
lenses,  is  only  to  state  what  eveiybodj^ 
knows  in  regard  to  the  advantages  of  uni- 
form standards  of  measurement  generally. 
So  impressed  are  many  microseopists  with 
the  urgency  of  this  question,  and  so  deter- 
mined are  they  to  escape  from  some  of  the 
present  confusion,  that  a  committee  has 
been  appointed  to  report  on  the  subject. 
Though  that  cohimittee  is  unprepared  to 
report,  it  is  believed  that  giving  publicity 
to  some  facts  and  opinions  involved  in  the 
consideration,  may  lead  to  useful  agi- 
tation and  to  inci'eased  definiteness  of  ideas 
and  of  information  in  regard  to  it.  Of 
course  it  would  be  premature  to  claim  or 
expect  accuracy  of  statement  or  safety  of 
opinion  in  such  a  complication  of  disputed 
questions;  and  what  is  said,  is  designed  to 
be  contributoiy  and  suggestive,  and  in  no 
degree  dogmatic  or  final. 

The  great  variation  in  objectives  of  iden- 
tical name  is  familiarly  known  and  is  undis- 
puted. Among  otJier  people  one-fourth  of 
an  inch  is  less  than  four-tenths  and  moi*e 
than  one-fifth:  but  among  microseopists  it 
may  often  l)e  more  tlian  the  first  or  less 
than  the  last.  An  indefinite  number  of  Ag- 
nizes might  be  published  to  prove  or  illus- 
trate this  irregularity,  the  writer  having 
been  paHicularly  interested  in  making  and 
recording  these  comparisons  for  more  than 
a  dozen  yeara,  and  Messrs.  Bicknell,  Bis- 
coe,  Higgins,  Cross,  and  many  others  hav- 
ing been  especially  interested  in  the  same 
study;  but  it  is  idle  to  prove  what  every- 
body knows  and  admits.  So  familiar  have 
some  of  these  apparent  errors  become  by 
use,  and  good  usage  too,  that  they  have 
been  often  accepted  as  established,  even 
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one  of  the  latest  antboritiee*  stating  the 
power  of  the  one-fonrth-inch  objective  five 
times  as  high  as  that  of  the  one-inch. 

In  the  early  days  of  the  compound  mioro- 
Boope  as  a  really  useful  instrument,  we  find 
microscopists  wishing  that  microscope 
makers  would  **  grind  their  glasses  to  some 
settled  standard."!  We  are  willing  to  be 
more  reasonable  now,  or  else  the  couditions 
stated  have  become  more  difficult.  We  do 
not  desire,  nor  consider  it  practicable  that 
the  opticians  should  make  all  their  combin- 
ations of  certain  definite  and  conveniently 
graded  powers;  but  we  do  propose  so  to 
nftme  our  powers,  if  we  can,  that  each  num- 
ber shall  group  together  all  those  powera  of 
which  it  is  the  nearest  and  best  description. 

Makers  would  doubtless  be  considered  as 
doing  a  favor  to  those  who  use  their  instru- 
ments if  they  would,  after  finishing  lenses, 
oarefully  estimate  their  powers  and  name 
^em  by  the  fractions  most  nearly  repre- 
senting those  powers.  But  even  if  this  were 
done,  and  much  more  now  when  this  is  cer- 
tainly not  done,  or  not  done  upon  such  a 
tmifoim  plan  as  to  be  satisfactory,  mioro- 
soopists  should  always  re-examine  their 
lenses  in  order  to  be  definitely  informed  in 
regard  to  one  of  their  most  important 
properties. 

The  easiest  method  of  examining  the 
magnifying  poiver  of  an  objective,  by  meas- 
uring the  image  (of  a  known  object)  which 
it  forms  at  a  standard  distance  (now  ten 
inches),  was  as  well  undei'stood  a  hundred 
years  ago  as  now;  a  lattice  of  fine  silver 
wire  or  of  human  hair,  or  a  scale  ruled  on 
glass,  being  used  to  measure  the  image4  A 
positive  ocularj  or  the  eye-lens  of  a  nega- 
tiTe  one  is  used  as  a  simple  microscope 
with  which  to  read  off  the  measurement  If 
a  separate  piece  of  apparatus  were  to  be 
made  for  the  purpose  of  measuring  these 
powers,  a  positive  ocular  with  micrometer 
attached  would  doubtless  be  preferred,  it 
being  placed  by  means  of  the  drawtube  or 
some  other  contrivance  at  such  a  height 
that  its  micrometer  should  be  ten  inches 
from  the  objective.      Its    reading    would 

*  Suffolk.  Microscopical  Manipulation.  London. 
1870. 
t  Baker  on  Miorosoopes.    London.   1742. 

t  The  measurement  of  the  ima^e.  formed  by  the 
olilleotive  only,  on  a  screen  at  a  distance  of  several 
feet,  as  employed  by  Dr.  J.  J.  Woodward  at  the 
Army  Medical  Museum  at  Washln^on.  is  un- 
auestionably  the  most  reliable  method  of  deter- 
mining the  amplifyinfl:  power:  but  is  a  method 
which  requires  too  many  applications  and  too 
much  skill  to  be  universally  applicable. 

I  The  convenience  and  grrowinfir  popularity  in 
this  country  of  this  continental  t^rm  sufirgest  the 
propriety  of  its  K<)neral  substitution  for  the  awk- 
ward name  eye-piece. 


then  give  the  real  size  of  the  image  formed 
at  that  distance  br  the  objective,  and  the 
ratio  of  this  number  to  the  known  size  ol 
the  object,  say  the  distance  apart  of  two 
lines  on  a  stage  micrometer,  would  give 
the  magnifying  power  of  the  objective. 
But  as  few  are  possessed  of  a  lar|;0  variety 
of  apparatus,  or  care  to  buy  a  piece  for  so 
infrequent  a  use  as  this,  the  measurement 
is  penei*ally  made  with  an  arrangement 
which  every  microscope  ought  to  include, 
a  negative  ocular  with  a  micrometer  in  the 
focus  of  its  eye-lens,  whose  advantages  for 
general  micrometry  are  so  well  understood, 
giving  the  best  view  of  the  object  and  a 
sufficiently  good  view  of  the  measuring 
lines,  that  it  is  usually  preferred  for  that 
purpose.  Of  course  the  field  lens  is  re- 
moved in  measuring  the  power  of  the  ob- 
jective alone,*  but  replaced  for  ordinaij 
work.  If  it  should  be  thought  best  to  name 
lenses  by  their  magnifying  power  alone, 
the  power  ascertained  could  be  at  once  at- 
tached to  the  lens,  the  present  one-inch 
lens  becoming  No.  10,  or  xlO:t  but  if  it 
should  be  the  usage  to  name  it  by  its  power 
when  combined  with  some  stajidard  (say 
two-inch)  ocular,  it  would  be  marked  No. 
50,  or  x50,  or  perhaps  x45  or  x55.  Bhonld 
it  be  preferred  to  retain  the  nomenclatme 
by  inches  of  focal  length,  a  power  of  ten 
diameters  might  be  caUed  a  one-inch  lens, 
and  powers  above  and  below  rated  in  pro- 
portion. This  plan  is  within  reach  of  the 
opportunities  of  eveiy  microscopist,  while 
the  plan  of  actually  employing  a  single  lens 
of  small  aperture  and  exactly  one-inch  fo- 
cus as  a  standard  of  comparison  is  only 
adapted  to  the  use  of  tlie  opticians  and  is 
not  free  from  question  as  to  what  standard 
is  meant  after  alL  Tlie  lens  made  as  a 
standard  is  probably  not  a  one-inch  lens  at 
all  (principal  focus),  for  the  principal  focus 
is  never  used  in  the  microscope;  and  au- 
thorities differ  as  to  whether  it  should  have 
conjugate  foci  of  one-inch  and  ten  inches, 
or  ten  inches  apart  (one-inch  and  nine 
inches).  Assuming  xlO  as  a^  one-inch 
power,  would  be  most  easily  applicable  and 
unmistakable;  and  this  power,  ten,  divided 
by  the  ascertained  power  of  any  ocular  or 
objective  would  give  the  equiwent  focal 
length  of  that  objective  or  ocular  without 
comparison  and  l)eyond  dispute. 

The  chances  of  error  in  this  case  are  the 
same  as  in  ordinary  micrometry,  with  one 
or  two  additions,  and  should  in  all  cases  be 
ascertained  in  order  to  test  the  reliability 


*Dr.  J.  J.  Hissins  in  the  American  Katunlist 
Dec,  1870.  p.  628. 

tit  misht  be  »  or  11.  and  thus  the  variowide- 
firrees  of  power  would  be  conveniently  expressw. 
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of  any  aeries  of  observations.  They  are  due 
to  the  uncertain  value  of  the  divisions  of 
the  stage  micrometer,  to  tile  like  (but  less 
important)  variability  of  the  measuring 
scale,  to  the  uncertainty  as  to  the  exact  op- 
tical correspondence  of  the  lines  selected 
for  comparison  in  the  two  scales,  and  to 
the  uncertainty  as  to  obtaining  exactly  the 
assumed  distance  between  the  upper  scale 
and  a  given  point  of  the  objective.  The  firat 
of  these  errora  is  tlie  largest,  and  its  mag- 
nitude would  surprise  many  who  have  no- 
ticed and  admired  the  remarkable  '*  perfec- 
tion "  of  the  common  micrometers.  A  mi- 
crometer which  ought  to  be  the  best  in  the 
writer's  possession,  with  lines  100,  1,000 
and  2,000  to  the  inch,  has  a  certain  error  of 
*02  and  a  limit  of  error  of  '035.  This  is  en- 
tii-ely  too  much  latitude  for  a  single  source 
of  error,  and  of  courae  it  is  nearly  elimin- 
ated by  comparing  a  large  number  of  spaces 
belonging  to  at  least  several  different  scales, 
rejecting  any  scales  which  by  differing 
widelv  from  the  avei-age  standard  are  pre- 
sumably erroneous,  and  averaging  the  rest. 
The  remaining  sources  of  error  may  be 
similarly  reduced  by  averaging,  though 
their  aggregate  limit  of  error,  ascertained 
by  comparing  the  average  measurements 
Tvith  extreme  figures  beyond  which  there  is 
no  possibility  of  doubt,  will  be  found  to  be 
venr  small  and  inconsiderable. 

The  standard  distance  of  ineasuremeat  in 
estimating  magnifying  powers  may  be 
stated  to  be,  at  pi'esent,  ten  inches.  The 
distance  of  five  inches  has  been  recom- 
mended, even  somewhat  recently,*  and 
eight,t  nine,t  and  teng  inches  have  been 
successively  used.  '  The  smaller  numbers 
were  evidently  too  small,  and  tho  last,  ten 
inches,  seems  to  be  permanently  accepted 
as  most  correct  theoretically  and  most  con- 
venient in  use.  If,  however,  the  metric 
ff^stem  were  to  come  into  geneiul  use,  this 
distance  would  be  changed  to  two. hundred 
and  fifty  millimetres  with  increased  conve- 
nience and  with  a  scarcely  appreciable  dif- 
ference in  results.  The  sooner  such  a 
change  is  made  the  better^  provided  it  is 
certain  to  come  at  all,  and  possibly  it 
might  be  considered  only  a  fair  concession 
to  the  convenience  of  the  great  number  of 
continental  microscopists,  and  to  the  excel- 
lence of  their  metric  system,  to  make  this 
change  without  further  delay. 

The  propriety  of  measuring  the  image  at 
this  stondard   distance,   when   estimating 

*Brockle8by,  K.  Y.,  1861. 

tBaker.Iiond«.l74a. 

t  Kartin  Fokes.  Esq..  P.B.S..  1743. 
I  Lardner.  Carpenter.  Suffolk,  etc. 


the  power  of  objectives  or  oculars  is  undis-  ^ 
puted,  and  it  would  seem  equally  undisput-  , 
able  that  the  whole  power  of  the  compound 
microscope  should  be  obtained  in  the  same 
manner,  were  it  not  that  the  authorities 
have  always  differed  in  regard  to  the  sub- 
ject. When  Hooke,  Griffith,  Hogg,  and 
other  eminent  authorities  have  directed 
that  the  image  should  be  measured  at  the 
di3tance  of-  the  object  on  the  stage,  and 
Lardner,  Carpenter,  and  Suffolk,  in  com- 
mon with  most  microscopists,  measure  the 
image  ten  inches  from  the  eye  wherever  the 
object  may  be,  it  is  useless  to  appeal  to  au- 
thorities. It  would  seem,  however,  that 
the  former  direction,  to  measure  the  image 
at  the  distance  of  the  object,  must  be  an  in- 
advertency which  could  lead  only  to  confu- 
sion. The  writer  has  fully  stated  this 
question  in  a  I'eceut  review,*  and  therefore 
omits  farther  discussion  of  it  here. 

A  more  difficult  question  is  as  to  the 
poi/U  m  the  objective  from  whidi  the  measure- 
ment should  he  made.  If  the  objective  had 
an  optical  centre  and  we  could  find  it, 
there  would  be  no  difficulty' in  the  case. 
But  the  modern  objective  has  no  peiman- 
ent  optical  centre,  at  least  none  that  we  can 
easily  find  and  use,  and  unless  some  one 
can  give  us  a  better  rule,  we  may  be  obliged 
to  measure  from  the  bottom  of  the  whole  » 
system,  or  from  (about)  the  centre  of  the 
lowest  pair  or  set  of  lenses.  Mr.  Charles 
K.  Crossf  has  proposed  to  evade  this  diffi- 
culty by  measuring  ten  inches  between  the 
conjugate  foci  used,  without  regard  to  the 
position  of  the  objective;  a  plan  which 
would  be  very  eligible  with  high  powers, 
but  inconvenient  if  not  inapplicable  with 
low  powers,  since  few  compound  micro- 
scopes have  a  body  short  enough  to  bring 
the  conjugate  foci  within  ten  inches  of  each 
other  with  very  low  objectives,  and,  if  they 
did,  the  magnifying  power,  instead  of  be- 
ing that  geuenJIv  used,  would  be  gi'eatly 
reduced  or  altogether  suppressed. 

The  very  low  power  objectives  (say  four 
and  five-inch)  ai*e  usually  mounted  short  in 
order  to  leave  sufficient  room  between  them 
and  the  stage,  and  their  power  as  ascer- 
tained by  an  arbitrary  rule,  would  be 
greater  than  that  at  which  they  are  usually 
worked,  unless,  in  their  ordinary  use,  the 
draw  tube  were  habituallv  i*aised  enough  to 
compensate  for  the  shortness  of  their 
mounting. 

At  what  point  of  screw-coUar  ac^ustmeni 
the  angular  aperture  and  the  magnifying 
power  should  be  computed,  is  one  of  the 

*  The  Ameri<»a  Naturalist.  June,  1871,  p.  229. 
t  Boston.  1870. 
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most  complex  questions  involved  in  the  dis- 
cussion, and  an  entirely  nnsettled  one. 
Most  makera  state  the  angular  aperture  of 
their  lenses  at  its  highest  point,  but  no 
such  uniformity  of  usage  exists  in  regard 
to  their  magnifying  powers. 

With  the  lenses  of  a  dozen  years  ago  this 
TTould  be  comparatively  unimportant,  but 
with  many  of  the  high-power  and  high-an- 
gle lenses  of  the  present  dav,  the  effect  of 
the  screw-collar  movement  is  too  great  to 
be  disregarded.  It  has  been  proposed, 
and  would  be  most  easy,  always  to  i*ate  ob- 
jectives at  their  ari'angemeut  for  uncovered 
objects,  this  being  a  naturally  fixed  point, 
and  the  only  one  at  which  the  maker's 
judgmeut  in  regard  to  the  accnmcy  of  the 
correction  is  usually  known;  but  this  usage 
would  greatly  underi-at^  many  of  the  high 
objectives.  On  the  other  hand.  I'atiug  them 
at  tlieir  highent  adjiiHtnient,  or  at  an  aver- 
age between  the  two.  might  be  vitiated  by 
the  fact  that  the  point  of  highest  correction 
is  not  a  uatuml  and  fixed  one,  but  is  some- 
what dependent  on  the  judgment  or  caprice 
of  the  maker,  some  lenses  of  equal  power 
being  capable  of  a  much  larger  range  of 
corrections  than  others  are.  And  finally, 
if  we  could  agree  upon  some  standard 
thickness  of  glavs,  and  the  glass  were  suffi- 
ciently uniform  in  refracting  power,  the 
same  standard  would  scarce! v  be  conveni- 
ent  for  all  powers  (low  powers  being  gener- 
ally worked  by  the  great  majority  of  micro- 
scopists  thioiif^h  glass,  sav  I-ICK)  or  1-126 
inch,  for  which  many  higli  i>owei's  are  in- 
capable of  good  adjustment),  and  few  mi- 
croscopists  are  sufficiently  expert  in  the 
use  of  the  screw-collar  to  make  the  same 
adjustment  from  the  same  glass-cover. 
Adopting  the  highest  point  of  adjustment 
would  ])erhaps  involve  the  least  change 
from  present  usage;  and  in  cases  of  unusual 
interest  or  importance  it  might  be  well  to 
give  both  extremes,  or  else  to  specify  the 
angle  and  ]>ower  at  which  the  combination 
was  worked  to  accomplish  the  results  speci- 
fied. Attention  need  hardly  be  called  to 
the  fact  that  this  ^reat  increase  of  power 
and  angle,  amountmg  sometimes  to  more 
than  one-half  of  the  minimum  amount,  is 
due  entirely,  not  to  the  interposition  of  the 
cover-gloss  or  other  medium,  but  to  the 
change  in  the  relations  of  the  lenses  caused 
by  the  movement  of  the  screw-collar. 
Where  an  extra  front  of  different  properties 
is  added,  we  have  essentially  another  ob- 
jective whose  power  and  angle  should 
doubtless  be  separately  stated. 

The  use  of  linear  measuremeni  in  record- 
ing and  stating  powera  has  become  so  gen- 
eral tidat  there  may  now  be  said  to  be  no  re- 


spectable deviation  from  the  euatom.  In 
the  early  history  of  microscopy,  powen 
were  generally  stated  according  to  the  visi- 
ble flatness  or  depth  of  the  object,  in  super- 
ficial or  cubical  measura,  and  it  was  plausi- 
bly urged  that  this  represented  the  real, 
visible  enlargement  of  the  natural  object; 
but,  aside  from  the  inconvenience  of  tlie 
large  and  often  incomprehensible  numbers 
thus  obtained,  this  method  gives  in  one 
sense  the  magnifying  power,  but  in  do 
sense  the  mici*oscopical  power  employed. 
The  power  to  see  small  things  depends,  so 
far  as  real  or  ap])arent  size  is  concerned,  on 
the  distance  from  each  other  of  minute 
points  of  sti'uctui'e,  and  this  is  in  the  exact 
ratio  of  the  linear  magnifying  power. 
Squaring  or  cubing  this  power  has  ac- 
quired a  suspicion  of  sensationalism,  if  not 
of  charlatiuism,  and  is  generally  avoided  in 
science. 

If  anything  could  be  more  confused  and 
confusing  than  the  different  real  and  nomi- 
nal powei-s  of  the  objectives,  it  would  be 
the  coiTe8i>onding  powers  of  the  eye-piecn 
or  ocuhii's.     Made  without  any  pretence  of 
uniformity,  and  named  without  any  serious 
attomi)t  at  significance,  it  has  seemed  until 
recently  that  no  ehcape  from  the  confusion 
was  to  l>e  looked  for.    Yet  it  would  seem  to 
l>e  convenient  and  oltogether  unobjection- 
able to  have  the  oculai*s  so  named  as  to  ex- 
l)i*ess  their  magnifying  pow.er,  oud  the  pitic- 
tice  of  doing  tliis  has  been  already  intro- 
duced into  this  counti*y.     Some  uiicrofeco|>- 
ists  have  i*e-naiued   their  ocnlai's  by  tlieir 
magnifying  power,  on  the  basis  of  one-inch 
to  ten  diametei-s,  and  I  am  iufoimed  by  Mr. 
Bicknell  that  Tolles  hns  already  adopted 
the  same    plan,   in   naming    those  of  hiR 
manufacture,  discarding  the  letter  uonien- 
clatui-e  (A,  B,  C,  etc.)  and  selecting  2  in., 
li  in.,  1  in.,  I  in..  \  in.,  4-10  in.,  and  \  in., 
giving  powers  of  5,  7i,  10,  15.  20,  30,  and 
40  diametei-s.     The  writer  has  aiiplied  ihe 
same  names  to  his  pculara,  applying  the  iu- 
teimediate  fractions,  8-10  in.,  \  in.,  and  \ 
in.,  to  intermediate  powers;  and  he  is  satis- 
fie<l,  by  exijerience  of  its  convenience,  that 
this  nomenclature  onlv  needs  a  trial,  to  se- 
cui'e  its  adoption  by  all  who  use  the  micro- 
scope for  other  pui-poses  than  amuRemeut. 
Of  course  any  microsi-opist.  having  deter- 
mined the  power  of  an  objective  and  the 
powers  of  the  microsco|>e  when  that  ohject- 
ive  is  used  with  his  various  oculars,  can  ol)- 
tain   the  ])Ower8  of  his  oculars  by  dividing 
the  latter  numbers  by  the  one  fii'wt  named, 
and  can  then  name  his  oculara,  like  the  ob- 
jectives, either  by  their  magnifying  jwwers 
or  bv  their  equivalent  focal  length's.    Tlie 
rivaliy  of  makera  and  the  interests  of  trade 
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are  not  involyed  in  this  case  as  in  that  of 
the  objectives,  and  there  may  be  no  rea- 
son why  this  plan,  if  as  acceptable  to 
microscopists  generally,  as  it  has  been 
to  a  few,  shonld  not  come  into  immediate 
use. 

In  order  to  work  the  objectives  and  ocu- 
lars at  their  standard  powei*s  they  should 
be,  of  course,  about  ten  inches  apart  either 
by  length  of  compound  body  or  by  use  of 
draw  tube;  and  it  is  believed  that  most  ob- 
jectives whose  corrections  are  accurate 
enough  to  show  anv  difiference  will  work 
best  at  about  this  distance.  Should  a  de- 
cidedly different  distance  be  used  in  any 
observations  of  importance,  it  would  be 
well  to  state  that  fact  iu  recording  the  ob- 
servation. 

In  reviewing  this  subject,  the  following 
points  would  seem  to  be  reasonably  well 
fieUled:  Objectives  should  be,  and  could  be 
to  a  much  greater  extent  than  they  now  are, 
rated  according  to  a  uniform  standard. 
They  should  be  named  not  arbitrarily,  but 
in  a  manner  indicative  of  their  magnifying 
power.  Ten  inches  is  the  standard  dis- 
tance of  measurement  in  estimating  powers. 
This  distance  should  be  taken  from  the  eye 
to  the  rule  by  which  the  measurements  are 
made,  without  regard  to  the  distance  of  the 
object  on  the  stage.  Magnifying  power  is 
always  stated  in  linear  measure.  The  mag- 
nifying power  and  angular  aperture,  as  well 
OS  the  maker's  name,  should  be  engraved 
on  all  objectives,  and  added  to  all  particu- 
larly important  drawings  made  by  their 
means.  Oculai-s  should  bo  named,  like  the 
objectives,  iu  such  manner  as  to  indicate 
their  magnifying  powei*s  or  equivalent  focal 
lengths. 

The  following  are  some  of  the  more  im- 
portant queries  which  still  i*emain  oiyen. 
Should  the  standard  one-inch  objective  be 
characterized  by  magnifying  ten  diameters 
as  used  in  the  compound  microscope,  or 
should  it  be  compared  to  a  simple  lens  of 
actually  measured  focus  or  foci  ?  Should 
the  objective  be  named  by  its  equivalent  fo- 
cal length  or  by  its  amplifying  power,  or 
both  ?  Should  our  standard  distance  of 
measurement  be  changed  from  ten  inches 
(254  millimetres)  to  nine  and  tive-sixths 
inches  (250  millimetres)?  From  what  point 
in  the  objective  shall  the  distance  to  the 
scale  be  measured.  At  what  point  of  screw- 
collar  adjustment  shall  the  objective  be 
placed  for  rating  its  angular  aperture  and 
amplifying  power?  Should  the  name 
ocmar  be  substituted  for  ** eye-piece"  in 
general  use  7-^American  NatwaliM^  March, 
1872. 


The   Siliceous  Shelled  Bacillariae   or 

DiatomaceaB. 

(Oontirmed  from  page  40,  Vol,  VJ 

II.  —  SPEGIAIi     PABT. 
STSTESC 

A  ULi  the  systematic  works  hitherto  pnb- 
'^^  lished  on  the  diatoms  have  one  great 
fault.  The  main  groups  in  them  are  based 
on  characters  which  are  sometimes  so  vari- 
able that  they  can  hardly  be  used  for  deter- 
mining the  single  species.  Under  this  head 
belongs,  for  instance,  the  presence  or  ab- 
sence of  the  Amorphous  Slime  cover  in  the 
Frustuliese;  of  the  stipes  or  foot,  in  the 
genera,  Gomphonema,  Podosphenia,  Podo- 
sii-a,  Tessella;  the  occurrence  as  single  in- 
dividuals, or  the  combination  of  several  in- 
dividuals in  a  comx>lex  body.  AH  these 
appearances  are  more  or  less  changeable, 
and  only  in  particular  cases  can  they  serve 
as  a  basis  for  subdivisions,  or  genera.  Of 
more  importance,  however,  are  the  rela- 
tions of  structure  presented 'by  the  silice- 
ous frustules.  These  appear  so  decided,  so 
safe,  that  they  can  bo  recognized  not  only 
iu  all  the  living,  but  in  the  dead  and  fossil 
forms,  and,  for  a  classification  of  the  dia- 
toms, they  give  just  as  exact  criteria  as 
does  the  skeleton  for  the  systematic  ar- 
rangement of  the  vei-tebi-atfe.  These  rela- 
tions of  structure,  I  always  made  the  basis 
in  the  minute  working,  and  I  used  them 
the  mora  decide<lly,  as  I  have  found  at  the 
same  time  that  the  conditions  of  form  and 
growth  of  the  soft  organic  parts  are  closely 
connected  with  them. 

The  different  degrees  of  growth  are  put 
together  in  the  following  conspectus.  We 
in  general  distinguish,  besides  the  status 
liher  (in  which  the  individuals  ai-e  not  at- 
taciied,  but  live  free),  and  the  status  qfflxus 
or  adnaUis  {m  which  the  individuals  are  at- 
tached, and  are  furnished  with  a  more  or 
less  distinct*  longer  or  shorter,  foot): 
I.  The    Status  Stngutaris.      1.    Solitariufl, 

(the  individuals  single,  and  only  coupled 

during  the  division,  Navicula,  Tab.  IIL, 

f.  48). 
n.  Tlie  StfUm  Congrdffotitmis.     (During  life 
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the  indlvidualB  are  united  in  great  num- 
bers, and  remain  so.) 

As  subdivisions  of  these,  we  may  notice: 

1.  The  status  cong^.  (a)  tabellam,  (the  in- 
dividuals are,  by  their  side  [neben]  sides, 
united  into  phites,  TabeUaria,  PL  zv., 
t  10). 

(b)  Fasciaaformis  (the  individuals  are 
wholly,  by  their  side  sides,  xmited  into 
ribbons,  Fragilaria,  PL  xvL,  f.  4). 

(c)  Filiformis  (the  [round]  individuals 
are,  by  their  whole  side  sides,  united  in- 
to limb-like  threads,  Meloeira,  PL  n., 
f.  10,  11). 

2.  The  status  congr.  concatenatus  (the  in- 
dividuals separate  themselves  after  di- 
vision only  at  alternate  ends,  and  remain 
united  at  the  other  end  by  soft,  and  of- 
ten very  small  and  scarcely  visible,  cush- 
ions, Diatoma,  PL  xvii). 

8.  The  status  congr.  flabelliformis  (the  in- 
dividuals, after  division,  separate  them- 
selves only  at  the  upper  ends,  and  at  the 
lower  i^main  united  in  a  fan-shaped 
foim,  Licmophora,  PL  xii.,  f.  1 — Synedra, 
PL  xiv.,  f.  11). 

4.  The  status  cong^.  radiatus  (the  individu- 
als, after  division,  group  themselves  in  a 
i*adiate  manner,  Synedra,  PL  xiv.,  f.  2 
and  7). 

IIL  The  SkUus  Intfolucratus.  (Many  indi- 
viduals are  wrapped  in  a  soft,  gelatinous 


covering  substance  forms  a  leaf-like  skin, 
spread  out,  Dickieia). 


DIA.TOMBLB. 

(DiatomesB  et  Diatomacets  Ag.  Navictilfl- 
cea  Ehrenbg,  Bacillarien  and  staff  animfth 
of  Authors. ) 

Yegetabilia  cryptogamica  ex  regno  Alga- 
rum,  olasse  Isocarpearum;  e  cellnlia  sill- 
ceis,  vel  solitariis,  vel  (divisione  imperfecta) 
vaiie  conjunctis,  nunc  liberis,  nunc  affixis, 
nunc  substantia  gelinea  inclusis  constitnta. 
Fiiictus:  spermatia  globosa,  solitaria  e 
cellulis  siliceis  oriuuda. 

The  diatoms  form  an  esi>ecial  class  of  tbe 
isoc^rpic  algie,  differing  decidedly  from  all 
others  of  this  group  by  the  silex-covered 
cells.  I  put  them  at  the  head,  as  Agardh 
has  already  done  in  his  Systema  Algamm. 
The  complexer  forms  are  partly  parallel 
with  some  of  the  other  algae,  but  tiiey  are 
usually  peculiar. 

According  as  the  siliceous  fmstulesare 
chiefly  furaished  with  only  cross  strue, 
without  longitudinal  markings,  or  seldom 
with  cross  striae,  but  always  with  longitndi- 
nal  streaks,  or,  again,  without  either  cross 
striae  or  longitudinal  streaks,  but,  on  the 
other  hand,  with  peculiar  mai'kings  or 
pores,  punctate  or  cellular,  the  diatoms 
may  be  divided  into  the  following  general 
groups:  (1)  Slriaied,  (2)  ViUaled,  and  (3) 
AreokUed,  These  groups  are  natural,  bat 
substance,  which  again  appeai-s  in  differ- !  it  is  difficult  to  find  a  sharp,  complete  cbar- 
ent  phases  of  development,  according  to  acter  for  them,  to  be  expressed  by  one 
which  we  distinguish) :  word,   and  so,  perhaps,  the  chosen  terms 

1.  The  status  involucr.  amorphous  (where  may  be  replaced  by  better  ones, 
the    covering    substance    appears    out-  ■     The  first  group  is,  at  any  rate,  distin- 
wardly   formless,   Fnistulia,    Syncyclia,  guished  from  the  others  only  by  negatire 
PL  xxiL,  f.  2).  characters;  and  therefore  the  term  "Stri- 

.  2.  The  status    involucr.   flliformis    (when  ,  ated "  does  not,  nor  can  it,  express  a  gen- 

ei*al  and  positive  character;  it  shall  onlj 
seiTC  as  a  trial  name  for  the  g^oup.  Both 
the  other  groups  are  in  the  same  predica- 
ment. 

TJUBB  L 

strulTED  dutoks.     (Qeslreifle  Diatmeen.) 

Frustule  siliceous,  either  smooth  or  in 
side  view  (latere  seonndaria)  traosrerBelT 
striated,  neither  vittate  nor  areoJate. 


the  covering  substance  presents  a  thread- 
like, hard,  or  rigid  tube,  or  hose,  Schi- 
ssonema,  PL  xxiii.,.  f.  2,  3). 

3.  The  status   involucr.   frondosus  (when 
'    the  covering  substance  consists  not  only 

-  of  an  outward  soft  tube,  but  also  of  inner 
hard  tubes,  Micromega,  PL  xxviU.,  1  1, 

.-2,  a).        . 

4.  The  status  involucr.  foliaceus  (when  the 
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Older  I.  Astoi£ATI02b;  witJiout  a  central 
opening  in  side  view  (ostiolo  medio)  me- 
dian nodule. 

Order  IL  Stomahcub;  with  the  central 
opening. 

Order  L  Astouatigs;  Diatoms  without 
central  nodule  (Mundlose  Diatomeen). 
Median  aperture  in  the  side  side  (Keben- 
eeiten,)  side  yierw,  of  the  quadrilateral 
frustules  obsolete. 

*  Transverse   stria    unbroken    (striis- 
perviis). 

Family  L  Extnohes;  Frustule  prismatic, 
quadrangular;  primary  sides  curved, 
lower  one  conceive,  upper  one  convex; 
secondary  sides  (side  view)  flat,  with 
transverse  pervious  (unbroken)  striee. 

Family  II.  Mebidiejs;  Finistule  prismatic, 
rectang^ilav;  attenuate  at  the  base;  pri- 
mary sides  cuneiform,  equal  and  con- 
nivent;  secondary  sides  flat,  obovate,  and 
transvei'sel^^ervious  striate. 

Family  HE.  FraotTjABTE/k;  Fi'ustule  pris- 
matic, rectangular;  primary  sides  linear, 
equal;  secondary  sides  plane,  sometimes 
attenuate,  alike,  either*  smooth  or  trans- 
vereely  striate;  striae  pervious. 

*  *  Striee  interrupted  at  the  middle. 
Family    lY.    Melosibrs;    Frustule    disc 

formed,  cylindiioal  or  globose;  primary 
sides  cylindrical;  secondary  sides  flat,  or 
convex,  circular,  and  more  or  less  smooth, 
or  with  the  margin  radiately  striate. 
Family  V.  SunmELLEa;  Frustule  either 
circular  or  piismatic;  primary  sides  fi-e- 
quently  conn i  vent,  secondary,  flat  (some- 
times twisted);  strias  marginal  radiate, 
or  transverae,  interrupted  at  the  middle. 


Aulocodiscus  Orientalis. 

HAVING  recently  received  from  my  cor- 
respondent, Mr.  Christian,  a  fine  slide* 
of  the  rare  and  beautiful  diatom  Aulooo- 
discus  OrienlaliSf  Orev.,  I  am  able  to  add, 
for  the  information  of  the  students  of  this 
branch  of  botany,  some  features  of  the  his- 
tology of  the  plant  which  escaped  Greville*s 


notice,  and  so  rendered  his  description  in* 
complete.  His  figure  is  yet  more  deficient 
than  lus  text.  The  following  is  his  descrip- 
tion, as  given  in  the  Trwisuctimis  of  the  Mu 
crosoopical  ^Society  of  Lotidon,  voL  xii.,New 
Series.  18d4,  p.  12,  pi.  11,  Fig.  6: 

**Aulocoiiiscits  OrierUalis,  n.  sp.,  Grev.— 
Disc  colored,  very  convex;  processes  numer- 
ous (7  to  15,  or  more),  cylindrical  submar- 
ginal;  umbilicus  circular;  structure  miu« 
utely  and  distinctly  cellulate,  the  cellules 
arranged  in  both  radiating  and  concentric 
lines,  which  suddenly  pass  into  moniliform 
strifld  at  the  margin.  Diameter  '0045"  to 
•0060".  (Plate  U.,  Fig.  6.) 

Hab.,  Ceylon;  Dr.  Macrae. 

A  most  charming  diatom,  delighting  the 
eye  with  its  exquisite  symmetiy.  At  first 
sight  it  is  so  like  A.  Oregonus  that  one  is 
apt  to  reject  at  once  its  claim  to  novelty. 
At  the  same  time,  a  single  really  searching 
glance  is  sufficient  to  decide  the  question* 
Of  A.  Oregonus,  Mr.  Kalfs  remarks:  'XJll- 
der  a  low  power  its  minute  granules  appear 
aiTanged  in  waved  or  oblique  lines,  but  im- 
perfectly radiant  under  higher  powera. '  In 
the  present  species,  on  the  contrary,  the 
structure  is  essentially  and  exquisitely  ra- 
diant, whatever  power  may  be  used.  In 
the  descnption  of  A.  Oregonus,  the  term 
gi'anules  is  appropriately  used,  as  the 
structure  is  apparently  composed  of  gran- 
ules; in  A.  Orientalis  it  is  impossible  to  UB6 
such  a  term,  as  there  is  not  the  very  slight- 
est appearance  of  granules,  but  simply  a 
sort  of  cancellated  cellulate  arrangement, 
with  the  light  coming  through  the  inter- 
stices so  clearly  as  to  establish  its  character 
beyond  dispute.  The  l)eautiful  concentiio 
cellulation  is  also  totally  wanting  in  A.  Ore- 
gonus. On  the  other  baud,  there  is  a 
greater  resemblance  in  the  numerous  pro- 
cesses. In  both  species  they  are  linear 
when  viewed  laterally;  but  in  our  new  spe- 
cies they  are  not  so  apparently  'emargi- 
nate '  as  they  have  been  defined  to  be  in 
A.  Oregonus.  When  very  minutely  exam- 
ined, however,  the ,  processes  in  both  are 


^The  slide  has  Qi  examples,  of  different  sizes,   found  to  be  rounded  at  the  apex.     The  fnr- 
and  numberft  of  *'  feet "  or  submaiirinal    pro- 1     ^     •  ^    ^     l  •  1.1— 

cesses,  arranged  to  form  the  letter  G.  i  ro^s  m  our  present  species  are  extremelj 
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narrow,  having  the  appearance  of  trans- 
parent ribs,  dilating  Buddenlj  into  small, 
blank  spaces  at  the  processes.** 


shade,  as  part  of  the  snrfSaoe  is  in  focns  or 
out,  greatly  enhancing  the  beanty  of  the 
plant    Dr.  O.  says,  "  the  fnrrows  have  the 


This  description  by  Greville  is  good,  so :  appearance  of  transparent  ribs.*'  I  haye 
far  as  it  goes,  bnt  does  not  include  all  the :  invariably  found  the  appearance  the  re- 
characters  of  the  plant,  riB verses  some, ;  verse!  perfectly  opaque  ribs,  like  the  sticks 
omits  others;  and  the  figure  by  lluth,  after  I  of  an  umbi-ella. 

Greville*s  drawing,  shows  only  two  of  the '  The  cellules  are  the  last  peculiar  charac- 
special  characters  of  the  species  correctly,  ter;  they  are  not  round,  not  hexagonal,  as 
viz.,  the  i*adiating  and  concentric  arrange-  in  most  of  the  order,  net  triangular,  as  in 
ment  of  the  cellules.  The  fig^e  i)urport8  !  some  few,  but  almost  square,  in  close  con- 
to  be  drawn  400  Xi  ^t  requires  1,000  X  ^J  '  ^^^^  ^^^^^  ^^^  other,  merely  a  barely  visible 
a  first  quality  modern  lens  to  see  the  cell-  line  separating  them,  a  feature  that  I  know 
ules,  while  1,500  to  1,600  is  better.  |of  in  no  other  diaton.     They  are  brown  in 

The  figui*e  represents  the  cellules  as  |  color.  I  have  not  been  able  to  make  ont 
squarish  black  dots  on  a  white  or  blank  any  definite  structure  in  the  interior  of  the 
ground,  an  appearance  that  cannot  be  ob-  cellules.  The  cellules  require  a  power  of 
tained  by  any  focusing.  With  a  medium  1.000  X  to  see  them,  1,500  X  tol,  600  X  to 
power,  say  250  to  400  Xi  with  the  surface  |  see  them  well. 

a  little  beyond  the  true  focus,  the  effect  is  I     //oft.,  Jack*s  Ranch,  about  10  miles  from 
brilliant,  light,  circular  dots,  on  a  colored  Monterey,  Cal. ;  Mr.  Noriis. 
ground,   i.e.,   the  cellules    act  as   convex       The  study  of  this  diatom  shows  the  im- 
lenses,  and  condense  the  transmitted  light  portance  of  the  use  of  modeA  objectives  of 
to  a  focu9.  higher  powers  than  have  been  considered 

Description  and  figure  i-ead,  **  umbilicus  |  essential  for  histology.  Dr.  Graville  ww 
circular."  The  figure  represents  it  perfectly  one  of  the  best  and  most  experienced  ob- 
blank  and  transparent;  so  it  appears  under  servera  of  the  diatoms,  one  oi  the  best  de- 
a  low  power;  under  1,000  X  it  »»  solid,  scribers;  presumably,  he  used  the  best 
opaque,  colored  a  bluish  green,  apparently  lenses  of  his  day,  yet  he  failed  to  find  many 
with  an  indefinite  structure,  but  which  may  important  details,  in  this  instance, 
be  only  the  optical  expression  of  vaiying  Chablbb  Stodder 

thickness  of  the  plate  of  silex.  ^'^°°-  ^«'';  ""'  "^,  . 

The  fnrrows  are  extremely  narrow  bo  nar- ;         ^^  ^    ^^^  ^^^^^  ^^  ^ 
row  that  it  sometimes  needs  close  study  to  ^ 

detei-mine  which  are  true  furrows  and  which  I   A    LOUISVILLE  (Ky.)  paper  reports  as 

,  ...  ,  I-  ^.      1  ^      jnterview    with    Prof.    J.    Lawrence 

are  the  approximation  of  two  other  i-adiating  \  gmith.  of  that  city,  in  the  course  of  which 

rows  of  cellules.  The  furrows  are  bonlered  '  Mr.  Smith  gave  reasons  for  disci-editing  tiie 
by  a  single  row  of  cellules,  like  all  of  the  reported  discovery  of  organic  substances  in 
genus,  fron.  the  umbilicus  to  the  prc^esses.;-^^^^^  P-'-   Hahu.  of 

the  intermediate  space,  by  exactly  tlie  same  I  ««Aithough  I  have  probably  examined 
shaped  cells,  in  contact  witli  each  other,  bi-  more  microscopic  plates  of  fragments  of 
furcating  as  they  diverge  from  the  umbili- 1  meteorites  than  any  other  person,  still  I 
cus.  The  regular  radiation  of  the  cellules  1»*^^?  ^^^^^  discovered  any thmg  like  or- 
,.,.        ^      ..,  ^.  1       game  remains  m  any  of  them.   Besides,  the 

and  their  geometrical,  concentric,  circular  ^ell-known   chemical  composition  of  these 

arrangement  is  the  most  striking  feature  of  bodies  is  averse  to  the  existence  of  any  such 
the  species.     The  disc  is  not  in  any  one  of  remains  as  spoken  of  by  Prof.  Hahn.  Were 
my  specimens  "very"  convex,  but  they  these  remains    present  we  should  discOT 
•^     *^,,  ,  J  1  J.         xu  i.  carbonate  of  lime  on  their  mtenor.  The  two 

vary;  all  are  more  or  less  undulate,  so  that  ^^  ^j^,.^  ^^^^  ^^^^^  ^^^  carbonate  of  lime 


under  medium  amplification  they  present 
two  to  four  concentric  rings  of  light  and 


were  dbcovered  and  analyzed  by  myselt 
and  in  these  ca«es  the  carbonate  of  lime  was 
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an  accidental  oonstitnent  of  incrustation  de- 
posited on  the  surface  after  their  fall.  In 
the  microscopic  examination  of  these  pol- 
ished plates  of  meteorites  the  two  predomi- 
nating minerals,  enstatite  and  bronzite, 
will,  by  their  fissures  and  forms,  sometimes 
remind  one  of  vegetable  and  other  organic 
forms,  but  the  mercRt  tyro  of  an  observer 
will  trace  here  nothing  but  a  bare  resem- 
blance. And,  furthermore,  the  very  igneous 
nature  of  these  minerals  precludes  the  pos- 
sibib'ty  of  organic  remains,  even  in  terres- 
trial minerals  of  similar  kind.  Not  know- 
ing of  any  eminent  German  geologist 
named  Prof.  Hahn,  I  thought  it  but  reason- 
able and  logical  that  I  should  inquire 
something  about  him  from  my  friend,  Prof. 
Hawes,  now  in  the  employ  of  the  Smithso- 
nian Institute,  and  the  best  lithologioal  mi- 
croscopist  in  this  country,  and  who  recently 
returned  to  this  country  after  two  years* 
study  with  Prof.  Rosen  ban  m  and  others 
into  the  microscopic  character  of  rock.  In 
answer  to  my  inquines.  Prof.  Hawes  wrote 
me  this  letter: 

**  *I  read  that  paper  of  Prof.  Halm's.  He 
is  a  kind  of  half -insane  man,  whose  imagin- 
ation has  run  wild  with  him.  These  forms 
which  he  so  accurately  describes  and  fig- 
ures have  long  been  known  to  exist  in  me- 
teorites, and  have  been  frequently  de- 
scribed by  mineralogists  and  microscopists. 
They  ate  mainly  composed  of  enstatite  or 
bronzite  in  i*adial  forms,  and  fractured  in 
such  a  peculiar  manner  as  to  give  them  the 
appearance  of  structure.  Some  of  the  Am- 
erican meteorites  which  I  have  examined 
show  these  forms  in  great  beauty,  but  Prof. 
Hahn  is  the  only  man  who  has  seen  any- 
thing organic  in  them,  and  his  pai)er  has 
excited  nothing  but  ridicule.  It  reminds 
one  of  tlie  long  and  laborious  research  of  a 
German  professor  who  found  a  whole  flora 
and  fauna,  which  he  named  with  double 
Latin  names,  and  which  he  found  in  his 
microscopic  examination  of  basalt. ' 

**  It  is  very  clear  to  my  mind,"  continued 
the  professor,  *'  that  these  cranky  observa- 
tions, viewed  with  the  spectacles  of  the  im- 


The  Use  of  the  MicrosQope  in  Con- 
sumption.—II. 

KBOBOSIB  OF  ISUJXO:  "DIFWESBSTLMj  diaonosss. 

By  Ephraim  Cuttkb,  M.D., 

New  York.  Pri  nci  pal  of  Med. .  Dept..  American 
Institute  of  Micr(4osy. 

I N  a  late  number  of  the  Aherioan  Joub- 
^  naij  op  Migbosooft  I  gave  some  account 
of  the  facile  diagnosis  of  the  disintegration 
of  the  lungs  in  consumption,  with  the 
mode  of  conducting  the  examination  by 
means  of  toothpicks.  I  took  it  for  granted 
that  no  one  would  mistake  the  histological 
elements  of  the  toothpicks  for  the  inelastic 
fibi^es  of  the  lungs,  and  in  tlie  list  of  things 
found  in  sputa  these  were  left  out.  But  it 
has  been  suggested  to  impress  the  import- 
ance of  the  observer's  studying  the  tissue 
of  the  wood  of  the  toothpicks,  which  is 
readily  done  by  rubbing  t;hem  together 
over  the  slide,  scraping  together,  or  with 
a  knife  or  file;  moisten  in  clean  water  and 
cover,  and  then  study.  The  importance  of 
our  studying  sources  of  error  in  morpholo- 
gical examinations  cannot  be  ovei*estimated, 
and  it  is  hoped  tliese  few  words  may  suffi- 
ciently impress  the  reader. 

H,  Fig.  1,  is  a  portion  of  the  liber  fibre  of 
a  toothpick  of  the  ordinary  four  sided,  right- 
angled,  bluntly  double-pointed  wooden 
kind.  Of  course  the  woody  fibre  of  differ- 
ent toothpicks  will  vary  with  the  wood  of 
which  they  are  made.  It  is  so  easy  to  make 
a  simple  physical  exploration  and  ascertain 
beforehand  the  peculiarities  of  the  libeir 
cells,  bast  fibre,  sieve  dacts,  b,  Fig.  1,  pitted 
ducts,  and  transverse  fibres,  that  one  is 
hardly  excusable  who  mistakes   the  fibres 


;;sratron  of  s  Hr„:  havV VbtS  °;  ')'>  ^-^''p-'^ '-  *^«  -°-'-«"'  «•>- »' 

more  publicity  than  they  merit."  ,  *"®  ^"°g»- 

As  to  the  fibrillw  of  linen,  bast  fibres, 

and  cotton    fibres,  rolled,  twisted,  macer- 
ated, and  soaked  in  the  secretion  of  the 


Microscopic  Machinery. — Machines  in 
a  watch  factory  will  cut  screws  with  589 
threads  to  the    inch — the   finest   used    in !  aii^  passages,  there  would  be  more  excuse 


the  watch  has  250.  These  threads  are  in- 
visible to  the  naked  eye,  and  it  takes  144,000 
of  the  screws  to  weigh  a  pound.  A  pound 
of  them  is  worth  six  pounds  of  pure  gold. 
Lav  one  upon  a  piece  of  white  paper,  and 
it  looks  like  a  tiny  steel  filing. 


for  mistakes  in  the  absence  of  a  polari- 
scope. 

There  is,  however,  an  additional  point  I 

would  like  to  insist  on  here  more  forciblj 

:  than  in  my  previous  paper,  and  that  is  tlM 
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presence  of  Elastic  Fibres  in  the  Sputa  of 
Consumption. ' 

A,  Fig  1,  shows  these  fibres.  They  are 
much  larger  than  the  inelastic  fibres,  b. 
Fig.  I,  ai*e  more  curling,  have  fissures 
transversely,  sometimes  almost  cracked  in 
twain;  are  quite  conical,  tapering  off  to  a 


Fiff.  1.— ▲.  Elastio  lunir  fibres :  b.  Inelastio  do. :  c. 
lumen  of  vessel  (probably  blood) ;  D,  trifld  ve^e- 
tnble  hair,  or  sponge  spicule;  B,  sieve  duct 
from  toothpick;  H.  liber  fibres,  do.,  do.;  about 
600  X. 

.  point  sometimes,  reminding  one  of  coral  or 
glasA  work.  Thej  are  not  so  often  found 
\&s  the  no7i-ela8tic  fibres,  which  were  de- 
scribed in  paper  1.  They  show,  of  coui-se, 
that  the  lung  is  bi-eaking  down,  and  when 
the  morpliology  pf  the  blood  and  the  clini- 
•cal  history  points  to  consumption,  their 
presence  is  pathognomonic. 

Sometimes  they  occur  in  detached  por- 
tions, small  fragments  that  look  like  pieces 
of  rough  glass  shivered  up. 

Another  point: — Sometimes  is  found  the 
whole  lumen  (c,  Fig.  I)  of  a  bloodvessel 
with  branches  and  sub-branches  skeleton- 
ized like  skeletonized  leaves.  These  ai*e 
most  beautifully  and  clearly  dissected  from 
the  deeper  portion  of  the  lungs.  Indeed, 
where  a  whole  lung  lobe  is  necrosed  and 
broken  down  by  the  vinegar  yeast  of  con- 
.Dumption,  one  would  expect  to  find  all  of 
the  connective  vcsseU  and  frame  work  dis- 
sected out.  There  is  a  great  variety  of  the 
ibrms   presented  by  the  elastic  and  non- 


elastic  fibres  of  the  lungs  in  the  sputa  oi 
coQsomptiTee,  which  it  would  be  veiy 
profitable  and  instmotive  to  figure  out  here, 
but  as  the  material  is  sadly  so  abundant  it 
will  be  much  better  for  the  reader  to  studj 
them  from  nature  and  not  rely  on  draw- 
ings; and  if  this  writing  does  anything  to 
stimulate  workers  in  this  direction,  I  shall 
be  glad,  d.  Fig.  1,  is  a  curious  body  I 
have  never  before  met  with  in  sputa.  I  am 
inclined  to  think  it  is  a  vegetable  hair  soci- 
dentally  present  Dr.  Salisbury  suggests  it 
may  be  a  rare  spicule  of  sponge  swallowed 
in  drinking  water,  as  it  was  homogeneoiu, 
solid,  lustrous,  like  an  ordinaiy  sponge 
spicule. 

Are  there  any  cases  where  elastic  fibree 
are  found  in  the  sputa  of  patients  other 
than  consumi^tive  ? 

Yes.  Such  a  case  has  been  under  my 
observation  lately,  in  which  I  was  some- 
what at  a  loss  to  account  for  the  occasional 
presence  of  elastio  and  non-«]astic  lung 
fibres,  and  yet  which  I  deem  to  be  non-tn- 

berculons.     Mr.  N ,  Swede,  printer  of 

engravings,  55  years  old,  short,  stout, 
chest  large,  muscles  well  devt* loped,  for- 
merly considered  a  giant  in  strength  while 
a  seafaring  man,  consulted  me  for  severe 
hfemorrhages  of  the  lungs,  cough,  irritation 
of  throat  and  nose,  fiabbiness  of  musclea, 
weakness,  etc.  A  careful  physical  explora- 
tion of  the  case  revealed  the  nigns  of  an 
hypertrophied  lieai-t  approaching,  if  not. 
fatty  degeneration;  ulceration  on  right 
side  of  vomer — poet  pharyngeal  wall,  small 
tumour  on  epiglottis  tip;  some  crepitant 
i*ftles,  not  veiy  distinct,  over  both  lungs, 
but  no  marked  signs  of  lung  necrosis. 

The  blood  had  the  morphology  of  syph- 
ilitic blood,  but  not  the  morphology  of  con- 
sumptive blood,  etc. 

The  case  was  carefully  watched,  and  the 
sputa  studied  at  least  twice  a  week  for  sev- 
eral months.  On  three  separate  occasions 
elastic  and  non-elastic  fibres  were  found. 
Of  course,  deeming  these  as  positive  en- 
dence  of  lung  necrosis,  and  the  patient  sap- 
posing  he  was  in  consumption  because  of 
the  htemoi-thages  of  the  luug,  it  became  a 
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waiter  of  considerable  Importance  to  ns 
both  that  there  should  be  no  mistake  made 
in  the  matter.  Under  treatment  the 
L^omorrbages  hsve  veil  nigh  disappeared, 
the  heart  improyed,  and  abont  all  his  com- 
plaint is  of  his  throat,  which  is  caused  by 
the  little  wart  on  the  epiglottis,^hich  the 
laryngoscope  reveals. 

I  have  been  led,  in  the  entire  absence  of 
the  morphology  of  consumptive  blood  un- 
der the  microscope,  to  refer  the  primary 
cause  of  the  bleeding  to  the  hypertrophic 
heart,  causing  an  alteration  in  the  circula- 
tion of  the  blood  in  the  lungs.  The  too 
forcible  stroke  of  the  heart  driving  the 
blood  produces  a  hypersemia  and  rupture 
of  a  bloodvessel  The  next  thing  is  the  in- ' 
halation  of  the  blood  into  the  air  passages 
of  the  opposite  lung  (Thompson),  often 
fiUing  the  lumen  of  the  air  sacs,  packing 
the  areolar  tissues,  clotting,  undergoing 
erosion,  softening,  necrosis,  and  the  forma- 
tion of  cavities,  with  cough  and  sputa  con- 
taining the  tissue  elements  of  the  lung  just 
as  we  have  them  in  consumptive  sputa. 

This  is  not  the  place  to  go  at  length  into 
this  subject,  and  I  would  i*efer  the  interested 
to  the  work  of  Dr.  Thompson,  which  is  a 
most  valaable  contribution  to  our  knowledge 
of  h»morrhages  of  the  lungs,  but  which 
without  the  use  of  the  microscope  would  be 
divested  of  much  of  its  positive  evidence.  On 
p.  126,  lines  17  and  18,  our  distinguished 
author  says:  "Idonot  pretend  to  distin- 
guish in  all  cases  between  the  non-tubei'cu- 
lar  form  of  ulceration  and  the  continuation 
of  a  tubercular  form.*' 

In  our  experience  reliance  is  placed  on 
the  microscopic  evidence  found  in  the 
blood,  called  the  morphology  of  consump- 
tive blood,  to  differentiate  in  such  cases, 
as  in  the  instance  alluded  to  in  this  paper 
(Salisbury).  This  fact  always  makes  the 
microscope  an  instrument  of  precision,  and 
not  a  toy,  for  the  physician  who  means  to 
be  well  up  in  physical  exploration. 

The  following  is  the  full  title  of  Dr. 
Thompson's  work:  The  Causes  and  Besults 
of  Pulmonary  Hiemorrhage,  wiUi  Bemarks 
on  Treatment     Reginald  E.  Thompson, 


M.D.  Cantab.,  Fellow  of  the  Eoyal  College 
of  Physicians;  Senior  .distant  Physician 
and  Pathologist  to  the  Hospital  for  Con- 
sumption and  Diseases  of  the  Chest, 
Brompton.  With  illustrations.  London: 
Smith,  Elder  &  Co. 
March.  1882. 

Value  of  Swinging  Sub-Stages. 

CONSIDEBABLE  difference  of  opinion 
exists  on  this  point,  and  th^  following 
is  a  statement  of  both  sides  of  the  question. 

Mr.  Grubb,  in  introducing  his  form  of 
swinging  sub-stage  to  the  Boyal  Irish 
Academy  in  1853,*  very  clearly  foresaw  the 
advantage  it  would  produce  for  oblique 
illumination.  He  dwelt  particularly  on 
*'  the  power  of  directing  the  illuminating 
beam  on  the  object  at  all  angles  of  inci- 
dence .  .  .  ,  and  of  registering  the  posi- 
tion at  which  i:>eculiar  effects  ai-e  obtained.*' 
With  Mr.  Grubb's  microscope,  however, 
the  varying  effects  of  obliquitv  of  the  illu- 
mination were  obtained  only  oy  continued 
readjustment  of  the  raflecting  prism;  the 
observer  could  not  conveniently  watch  the 
effect  of  the  changes  in  obliquity  whilst  ac- 
tually making  them— as  with  the  Thury- 
Kachet  traversing  sub-stage,  which  we  re- 
gard as  a  very  perfect  idealization  of  the 
advantages  to  be  obtained  by  gi-adations  of 
ol>lique  illumination.  The  principle  in  this 
latter  is  indeed  so  good,  that  we  hope  to 
see  it  applied  on  a  larger  sector-carriage,  so 
that  gi'eater  i^ange  of  motion  may  be  al- 
lowed for  the  condenser.  For  use  with  our 
most  recent  liomogeneous-immeitiion  ob- 
jectives, the  motion  in  arc  of  M.  Nachet*s 
condenser  is  too  limited  to  develop  the 
fullest  power  of  their  apertures.  The  onlv 
reason  we  can  assign  for  the  neglect  with 
which  Mr.  Gi-nbb's  sector  and  M.  Nachet*8 
traversing  sub-stage  were  received  by  mi- 
croscopists  in  general,  is  that  in  those  earlv 
days  so  few  oitjectives  were  produced  with 
apertures  large  enough  to  be  used  effect- 
ively in  conjunction  with  such  apparatus. 

The  intention  of  all  the  swinging  ar- 
rangements— both  those  above  referred  to 
and  the  others  described  at  pp.  1060-80  of 
vol.  iii. — is  to  provide  oblique  illumination 
up  to  the  highest  limit  of  transmitting 
power  of  aperture  possessed  by  our  object- 
ives; also  to  provide  "dark  field  "  illumin- 
ation beyond  this  limit,  or  opaque  illumin- 
ation above  the  horizon  of  the  object  under 
examination,  together  with  exact  means  of 
registering  the  inclination  of  the  light,  etc., 


*Proc.  R.  Irtsh  Acad.,  v.  (1863)  pp.  296-7, 
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BO  that  tbe  effectci  may  be  repeated  again  |  sub-etage  proTes  of  service  by  ike  rapiditj 
with  certaiuty.  |  with  which  the  changes  of  illumination  can 

It  has,  however,  been  objected  to  the  be  effecte<l,  au4  the  certaiuty  with  which 
swinging  sub-stage  that  it  is  an  unnecee- !  they  can  be  recorded  and  repeated, 
sary  incumbrance,  as  there  are  yarious  con- .  We  do  not  here  attempt  to  decide  which 
densers  which  convert  axial  into  obliquely  |  special  system  of  construction  is  most  ef- 
incident  light  up  to  the  utmost  pi-aotical ,  fectual.  The  question  whether  the  radisl 
limits  of  obliquity.  Of  those  recently  con-  arc  originally  devised  by  Gmbb  embodies 
sti'ucted  ^ith  special  reference  to  "  immer- '  tlie  pHDVple  in  the  most  practical  form,  is 
sion  *'  illumination,  we  may  note  the  Abbe- '  open  to  discussion,  and  this  applies  eqnallj 
Zeiss  oil-immersion  condenser,  Powell  &  ■  to  the  Thury-Nachet  device,  the  Zentmajer 
Lealand's  two  foims,  and  Stephenson's  swinging  arm,  or  Tolles*  traverse-lens, 
catoptric  immei-siou  illuminator.  In  all  I  Some  discussion  took  place  at  the  Juno 
these  devices  diaphragms  are  arranged  to !  meeting  of  tlie  Society  upon  the  preceding 
exclude  a  portion  of  the  centre  of  the  pen-  note,  in  which  Mr.  Crouch,  Mr.  Stephen- 
cil,  and  to  allow  more  or  less  of  the  pen- .  son,  and  othera  took  part, 
pheral  zone  to  be  utilized,  the  range  of  ac-  Mr.  Crouch  said  that  in  the  early  part  of 
tion  being  still  further  increased  by  the  the  year  1876  the  swinging  sub-stage  vss 
eccentnc  and  rotating  motions  of  the  sub-  *  re-introduced  by  an  American  firm  of  upti- 
stage  in  which  they  are  used.  cians,  and  exhibited  at  the  Centennial  Ex- 

There  can  be  no  doubt  that  to  a  very  hibitiou  held  in  Philadelphia  in  that  rear 
large  extent  these  condensers  give  effects  of  as  an  improvement  upon  the  various  forniR 
oblique  illumination  equal  to  those  ob- 1  then  in  use.  '*As  it  was  almost  immedi- 
tained  with  the  swinging  sub-stage;  butit'ately  adopted  in  this  coiiutry,  and  Las 
must  be  remembered  that  the  latter  enables '  since,  with  some  slight  modifications,  been 
us  to  regulate  the  precise  arujfle  and  amount  applied  by  various  makera,  both  hei*e  and 
of  light  that  is  most  effectual  with  eveiy  |  in  Amenca,  it  has  occurred  to  me  that  tlie 
variety  of  objects.  No  disposition  of  dia- '  time  has  arrived  at  which  it  is  possible  to 
phragms  has  yet  been  applied  to  con- !  ascertain  wliat  the  advantages  offered  are 
densers  used  in  the  axial  sub-stage  to '  (if  any),  and  whether  they  are  of  sufficient 
enable  us  to  regulate  the  amount  of  i  importance  to  necessitate  the  remodelling 
light  without  altering  the  MiquUjf,  In !  of  those  stands  usually  fitted  with  the  snl)- 
this  respect,  tlierefore,  we  think  the  swing- 1  stage.  At  any  rate,  I  think  the  discussion 
ing  sub  stage  is  an  advantageous  addition ,  of  tin's  subject  can  only  tend  to  the  elnd- 
to  the  microscope.  A  further  advantage  isUlation  of  facts  which  ai-e  of  importance  in 
the  facility  with  which,  by  its  means,  the  <  the  construction  of  the  modern  microscope- 
miiTor  or  a  low-power  condenscu*  may  I  Mi  stand. 

used  above  the  stage  for  the  illumination       **The    snb-stage,    it    need    scarcely   be 
of  opaque  objects.  stated,  is  an  addition   made  to  the  micro- 

Many  experiments  conducte<l  with  a  view  scoi>e  for  the  moro  ready  a)>i)lication  of  the 
to  the  determination  of  the  most  efficient  illuminating  accessories  applietl  beneath 
means  for  obtaining  oblique  illumination  |  the  object  practically  comprising  the  po- 
have  led  us  to  value  the  plan  suggested  by '  lariscope,  various  dark-ground  illuminat- 
Mr.  Bulloch,  of  Chicago,  as  shown  in  Fig. '  ors,  and  the  achromatic  and  other  con- 
141  on  p.  1078,  vol.  iii.  (1880).  Placing  the  densere.  either  dry  or  on  the  immereion 
microscope  horizontally,  with  the  lamp  at- '  system.  For  the  two  first-named  methods 
taclied  to  the  concentric  swin^ng  sub-  it  is  not  suggested  that  a  swinging  sub- 
stage,  a  hemispherical  lens  in  immersion  stage  is  of  any  advantage.  For  immersion 
contact  with  the  base  of  the  fluid-mounted  condensei*s,  also,  it  cannot  be  of  use,  and 
slide,  and  using  as  a  sub-stage  condenser  its  application  is  therefore  limited  to  dry 
a  2-hich  objective  with  the  lower  half  of  the ;  condensers  ^f  presumably  small  angle  and 
front  lens  covered  up,  we  have  been  able  comparatively  long  focusi  Now,  as  the  re- 
to  obtain  with  a  minimum  exi^nditure  of  { suit  of  my  own  experience,  and  also  that  of 
time  some  of  the  most  satisfactory  images ,  all  those  whom  I  have  had  the  privilege  of 
by  oblique  light  that  we  have  yet  seen.  '  consulting,  this  Is  found  to  be  the  most  un- 

it may  not  be  snperfluous  to  remark  that ;  satisfactory  and  uncertain  of  all  methods  of 
the  most  modern  developments  of  high-  obtaining  an  oblique  illuminating  pencil, 
power  microscopy  tend  more  and  more  to '  '*  It  will  at  once  1)0  conceded  that  the 
the  prolonged  and  exhaustive  examination ,  pro))ortion  of  objects  for  which  this 
and  study  of  individual  s))ecim^nH  under '  method  of  illumination  is  useful  is  exoeed- 
every  variety  of  effects  of  light.  Here  again  j  ingly  small,  consisting  mainly  of  a  few  of 
it  must  be  acknowledged  that  the  swinging '  the   diatomaceous  tests,  the  resolution  of 
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pier;  but,  as  the  fnll  aperture  of  every  ob- 
jective could  be  utilized  without  a  swing- 
ing  sub-stage,  he  prefen'ed  the  ordiuary 
rigid  form,  which  was  better  adapted  for 
axial  iliumiuation.  —Jour.  Royal  Mic.  Soc, 


the  striatiou  of  which  requires  objectiTes  of 
great  aperture  and  high  power.  The  im- 
mense majority  of  objects,  however,  shown 
by  transmitted  light  require  the  use  of  ob- 
jectives of  lower  aperture  and  power,  ready 
means  of  applying  the  various  accessories,  >  •  ■ 

and  a  firm  stage  with  or  without  mechani-      p^lse  Appearances  Produced  by 

cal    adjustments,    giving    a    considerable'  Hardcinina 

range  of  motion.  1  uciiiiii|. 

**Now,   since    the  introduction    of   the '  T\B.  G.  H.  SAVAGE,  of  Bethlem  Hospi- 
swinging  sub-stage,  what  do  we  find  to  be !  MJ     tal,  wiites: — 

the  tendency  of  the  alterations  either  made  It  is  of  the  utmost  importance  that,  in 
or  suggested  ?  In  the  case  of  microscopes  drawing  conclusions  from  hardened  speci- 
provided  with  mechanical  adjustments  to  mens  we  should  know  what  changes  may 


the  stage,  a  perilous  attempt  to  reduce  the 
thickness  of  the  necessary  plates  and  a  se- 
rious limiting  of  the  travemn^  movements 


be  produced  by  the  reagents  used  for  pre- 
serving. As  I  am  in  some  doubt  as  to  the 
changes  ]>rodnced  by  spirit  on  nei'vous  tis- 


with  an  increased  complication  of  parts,  |  sues,  I  write  to  ask  the  aid  of  brother  mi- 
which  I  can  only  look  upon  as  a  step  back-  j  croscopists  as  to  the  clmnges  they  have 
wards.  For  many  years  past  the  alterations  found  in  spirit-hardened  specimens.  I  am 
made  in  the  stand  liave  all  tended  to  a  siui-  !moi*e  especially  intei*ested  in  the  changes 
plifying  of  construction  and  a  consequent  ))roduced  in  nervous  tissues  by  spiiit,  and 
increase  of  strength,  with  less  chance  of  I  shoujid  be  glad  to  hear  from  othera  tlieir 
derangement  of  the  adjustments,  and  I  experience  on  the  matter,  not  alone  in  human 
cannot  help  thinking  that  we  ought  to  be  tissues,  but  in  those  of  the  lower  animals, 
charv  of  making  an  addition  which   leads  ;     My  present  belief  is,  that  if  nervous  tis- 


in  tLe  opposite  direction,  and  which,  as 
experience  shows,  only  gives  a  result  which 
can  be  bettor  and  more  readily  obtained  by 
other  means. 


sues  are  placed  at  once  in  spirit  they  will 
sooner  or  lat«r  show  the  presence  of  bodies 
which  do  not  stain  with  carmine  or  log- 
wood, and  which,  in  some  cases,  do  stam 


*'  I  have  only  to  add  that  I,  with  many  I  with  osinic  acid.  These  bodies  are  not  all 
others,  shall  be  pleased  to  learn  authonta- ;  alike;  some  have  a  very  suspicious  foreign 
tively  whether  anything  has  been  done  with  appearance,  but  others  are  so  like  some  de- 
the  aid  of  this  addition  that  has  not  been  |  generations  that  they  have  been  descnbed 
l>ettQrdone  without  it.  I  have  the  pleasure  as  such.  Some  are  of  irregular  rounded 
of  the  acquaintance  of  many  possessora  of  outline  of  varying  size;  some  do  take  stain- 
microscopes  fitted  with  this  adjunct,  and  |  ing  in  a  faint  way,  and  some  have  a  semi- 
as  yet,  with  one  exception,  my  inquiries  crystalline  look  which  confirms  one's  idea 
have  met  with  an  answer  unfavorable  to  it,  that  the\'  are  not  autemortem,  but  the  re- 
tlie  latest  reply  being  that  the  owner  had  suit  of  the  process  of  preparation.  What  I 
found  it  so  inconvenient  that  he  had  nnule  should  specially  like  to  know  is  if  othera 
a  fixture  of  it. "  have    met    tiiem    in    similar    conditions. 

Mr.  Stephenson  said  he  concurred  geuer-  Spitka,  of  America,  descnbed  such  bodies, 
ally  in  the  views  expressed  by  Mr.  Crouch,  i  and  I  have  heard — but  have  not  the  refer- 

It  must  always  be  borne  in  mind — and  '  ences— that  certain  German  writers  recog- 
this  was  a  matter  of  fact  and  not  a  matter  nize  them  as  artificial, 
of  opinion — that  objectives  having  aper-  In  describing  my  experiences,  I  would 
tui*es  exceeding  the  equivalent  of  180^  in  say  that  they  appear  in  nervous  tissues 
air  could  only  be  fully  utilized  by  some  im-  when  these  have  been  in  spirit  for  not  less 
mersion  appliance  (condenser  or  otherwise),  than  two  months,  and  that  they  are  more 
and  it  was  essential  that  this  should  give  common  in  the  white  matter,  at  all  events 
an  aperture  at  least  as  great  as  that  of  the  at  first;  the  more  crystalline  bodies,  in  my 
objective  employed.  A  lens,  or  prism,  experience,  do  not  occur  till  later.  I  be- 
mnst  in  every  such  case  be  attached  to  the  lieve  that  some  of  the  non-staining  bodies 
slide  by  some  immersion  fluid  of  a  refract-  are  due  to  a  breaking  up  of  the  white  mat- 
ive  index  equal  to  or  exceeding  the  numeri-  ter  of  Schwann.  Again,  I  believe  that  if 
cal  aperture  of  the  objective.  Of  course  i  the  specimens  are  placed  in  spirit  without 
the  swinging  sub-stage  might  support  an  being  finely  divided  before  hardening,  they 
independent  condensing  lens  throwing  light  are  more  liable  to  produce  these  bodies.  1 
on  the  lens  or  prism  attached  to  the  slide,  shall  be  happy  to  provide  any  one  with 
making  an  arrangement  similar  to  the  tra-  specimens  if  they  will  further  investigate 
verse  lens  of  Tolles,  which  was  much  sim- '  the  matter. — Jour.  Royal  Mic,  Soc, 
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The  Joumal  ai  an  Adyertitiiig  Xadiom. 

An  advertiser  whose  letter  can  bo  examined  at 
our  ofHcH  writes  us  as  follows:  "I  have  revived 
several  letters  of  inquiry,  and  It  will  please  you  to 
know  that  though  I  have  had  advertisements  in 
other  journals  also,  every  letter  of  inquiry  refers 
to  the  Ahebican  Journal  of  Micboscopt.  This 
certainly  demonstrates  the  value  of  the  journal  as 
an  advertising  medium." 

Another  very  extensive  advertiser  says:  "We 
have  advertised  in  several  other  journals,  but  have 
obtained  more  results  from  yours  than  from  all 
the  others  put  together.'' 


II 


Postage  Stamps. 

WE  again  call  the  attention  of  our  sub- 
scribers  to  the  fact,  that  while  we 
take  postage  stamps  of  small  denominations 
at  full  valae,  those  of  higher  denominations 
are  of  no  use  whatever  to  us.  We  cannot 
sell  them,  exoept  at  a  very  great  loss,  and 
the  post  office  will  not  exchange  them  for 
smaller  denominations.  Therefore,  please 
do  not  send  them. 


The  Dissemination  of  Trichinae. 

WE  quote  the  follpwiog  from  the  Jour- 
nal qf  Comparative  Medicine:  "An 
investigation,  which  seems  to  show  that 
Southern  hogs  do  not  have  trichinse,  was 
made  by  Dr.  Jausen  T.  Payne  last  summer. 
His  report  was  submitted  to  the  American 
Public  Health  Association  at  its  last  meet- 
ing. In  six  months  Dr.  Payne  examined 
5,400  ho^,  finding  only  22  infected  with 
the  parasite  in  question. 

The  infected  animals  were  reported  as 
having  been  received  from  the  following 
places:  St.  Louis,  18;  Louisville,  2;  and 
from  the  West,  marked  **  unknown,"  2; 
making  a  total  of  infected  hogs,  22. 

Of  the  hogs  examined,  only  529  came 
from  St  Louis  ;  most  of  theni  came  from 
Louisiana  (2,473)  and  Tennessee  (1,060). 

The  observations  lead  to  the  bdief,  thei^ 
foi*e,  that  Southern-bred  hogs  are  free  from 
trichinsa.  Still,  such  a  deduction  is  not 
absolutely  safe.  If  the  fact  were  realiy 
proved,  it  would  be  one  of  great  advantage 
to  Southern  pork-misers.  Even  as  it  is, 
they  can  profit  from  the  fact  that  Tennessee 
and  Louisiana  hogs  are  almost  entirely  free 
from  disease. 

Incidentally,  some  other  facts  regarding 
the  origin  and  communicabilii^  of  ti-ichi- 
noeis  were  developed.  Observations  seemed 
to  show  tiiat  hogs  infect  each  other  when 
enclosed  in  the  same  pen,  and  do  not  de- 
pend upon  the  rat  as  an  intermediate  host. 
The  parasito  is  passed  out  of  an  infected 
animal  along  with  undigested  food,  and  the 
food  is  then  eaten  by  a  sound  hog,  who  in 
turn  l>ecomes  infected. 

By  Dr.  Payne's  examinations  it  was  also 
ascertained  that  all  the  hogs  infected  with 
trichinse  wei'e  corn-fed  animals.  No  mast- 
fed  animals  was  found  to  be  infected." 

The  statement  that  an  animal  may  be  in- 
fected by  eating  the  faeces  of  an  other  ani- 
mal that  has  recenUy  eaten  trichinous  food 
is  well  known,  but  this  will  not  in  any  way 
account  for  that  dangerous  condition  of  in- 
fection which  is  found  in  ofiiEd-fed  and  rat- 
eating  hogs.     A  hog  will  in  this  way  pick 
up  a  few  trichinie,  but  its  flesh  does  not 
become    dangerous    under   such    circum- 
stances.    The  number  of  trichinie  which  a 
pig  or  a  human  being  may  ingest  with  ap- 
parent impunity  is  something  astonishing, 
and  it  is  only  when   the  flesh  of  an  animal 
has  been    thoroughly    infected  by  eating 
flesh  containing  a  large  number  of  encysted 
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parasites  that  its  flesh  becomes  dangerous. 
So  far  as  our  present  knowledge  goes,  young 
tiichinie  do  not  propagate  their  species  un- 
til after  thej  have  been  encysted.  The  pro- 
cess of  multiplication  has  been  fully  de- 
scribed in  our  pamphlet  on  the  subject. 

After  all  that  has  been  written  upon  the 
subject  we  feel  fully  convinced  that  the  rat 
is  the  great  disseminator  of  trichinae.  The 
fact  that  corn-fed  hogs  wera  the  only  ones 
found  by  Dr.  Payne  to  be  infected,  sustains 
this  position  to  a  considerable  extent.  The 
corn  on  which  tlie  hogs  were  fed  would  to  a 
certainty  be  infested  with  rats,  while  these 
rodents  are  not  usually  found  in  oak  woods. 


As,  to  the  effect  on  landscape  scenery,  etc.» 
mentioned  by  M.  Treve,  that  is^  explicable  by 
the  fact  of  meet  objects  op  the  earth's- surface, 
such  as  trees,  pailihgs  of  fences,  persons,  etc., 
haAng  their  longest  meosuren^nt  vertically, 
and  hence  are  seen  best,  as  he  says,  through  a 
horizontal  slit.  T.  £.  Mtjbbelij,  M.D. 

Little  Rock,  Ark.,  March  3,  xSSa. 


*•  •  • 


The  Editor  of  the  Amebican  Joubnal  of  Micbo- 
8GOFT  does  not  hold  himself  responsible  for 
opinions  or  facta  stated  by  correspondents.  In 
this  department  we  accord  the  widest  liberty  con- 
sistent with  proper  courtesy. 

Optical  8Ut8. 

Ed,  Am.  Jour.  Microscopy— In  the  October 
number  of  your  journal,  p.  200,  is  an  article  on 
the  "  Effects  of  Optical  Slits,"  by  M.Treve;  and 
another  In  the  November  number,  p.  219,  by  F. 
C.  Van  Dyck,  on  the  same  subject.  These  gen- 
tlemen are  unable  to  account  for  the  phenom- 
ena thus  produced.  It  seems  to  me,  Mr.  Editor, 
very  simple  and  easily  demonstrated.  In  I'egu- 
lar  astigmatism  of  the  eye  we  know  that  those 
lines  are  seen  most  distinctly  which  lie  in  the 
meridian  of  erroneous  refraction,  and  those 
most  indistinctly  which  lie  in  the  meridian  of 
normal  refraction.  This  is  due,  as  is  well 
known,  to  the  fact  that  in  looking  at  lines  it 
matters  not  how  much  their  Images  overlap 
longitudinally,  if  they  are  correctly  focussed  In 
their  lateral  measurements,  they  appear  dis- 
tinct So  with  the  slit:  A  too  narrow  slit  cuts 
off  the  rays  so  as  to  reduce  the  an^le  enterinfir 
the  eye  below  that  decree  necessary  to  distinct 
vision ;  and  hence  all  objects  seen  throusrh  the 
narrow  way  of  the  slit  are  blurred  and  dim, 
and  if  the  slit  Is  sufficiently  narrow  they 
"maybe  made  todisappc^ar;"  while  through 
the  long  measurement  of  the  slit  sharp  imaflres 
are  formed  on  the  retina.  Now,  as  in  the  astig- 
matic eye,  so  with  a  vertical  slit,  one  would  ex- 
pect to  see  most  distinctly  horizontal  lines,  and 
with  a  horizontal  slit,  vertical  lines.  This  any 
one  can  eosib*'  demonstrate  to  his  own  satisfac- 
tion by  a  few  minuU's'  study  with  a  stenopaic 
apparatus,  a  cyllndhcal  lens  and  diaArram. 


A  Kew  Objective. 

Ed.  Am.  Jour.  Microscopy— 1  received  one  of 
Gundlach's  objectives  recently,  which  works  so 
well  that  I  would  like  to  say  a  few  words  con- 
cerning it. 

This  objective  is  a  i,  homogreneous  immer- 
sion, having:  an  angular  aperture  in  balsam  of 
140°,  and,  with  this  large  apeilure,  a  working 
distance  of  1-50  of  an  inch ! 

The  performance  of  this  superb  lens  on  Hol- 
ler's test  plate  is  remaikably  flne— easily  re- 
solving every  diatom  upon  it  by  lamplight  and 
without  prism  or  lens  below  the  object.  By  cen- 
tral light  from  the  mirror  it  resolves  Pleuro' 
8igma  fasciola  (No.  IS)  in  balsam.  It  gives  a 
fine  image  of  the  Podura  scale,  and,  in  fact,  of 
all  other  tests  with  which  I  have  used  it. 

But  it  is  not  upon  test  objects  alone  that  It 
does  so  well.  Upon  histological  prepaititions  it 
works  beautifully.  A  fine  stained  injection  of 
cat's  stomach,  by  Cole,  which  is  a  more  than 
ordinarily  beautiful  section,  is  shown  in  ^eat 
clearness  and  brilliancy  by  this  objective.  £ach 
cell,  with  its  nucleus,  stands  out  clear  and  dis- 
tinct without  that  muddy  appearance  so  com- 
monly seen  with  the  narrow-angled  lenses.  On 
a  fine  differential  staining  of  clematis,  by  Mr. 
Fergus,  the  i  works  as  well— and  shows  its  supe- 
riority over  medium-angle  glasses-^as  upon  the 
tests. 

But  we  are  told  that  it  is  one  thing  to  exam- 
ine a  lot  of  diatoms  or  carefully  prepared  histo- 
logical slides,  and  decidedly  another  to  use  the 
same  objective  for  ordinary  routine  work.  Un- 
doubtedly this  is  true,  but  the  result  may  be 
the  same  in  both  cases,  nevertheless.  With  this 
new  I  it  is  so,  and  I  find  that  In  ordinary  work 
(the  examination  of  maliflmant  growths,  etc.)  it 
shows  its  superior  qualities  in  a  way  that  no 
other  objective,  with  which  I  am  acquainted, 
can  equal.  On  this  kind  of  work  (not  perman- 
ently  mounted)  the  ^  Is  far  superior  to  a  1-10  of 
lower  angle,  but  otherwise  of  the  same  quality. 
Still  the  1-10  Is  a  very  fine  objective,  and,  which 
Is  of  especial  value  on  histological  work,  it  has- 
a  working  distance  of  1-sa  of  an  inch  I 

AiiLEN  T.  Moore,  M.D. 

Homoeopathic  Hospital  College,  Cleveland.  Ohio, 
December  14.  1881. 
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Pr*otio*l  Klorosoopy.  By  QeoriTe  £.  Dayls. 
F.B.M.S..  F.LO..  F.C.8.  niustmted  with '267 
Woodoute  and  a  Colored  Froutispieoe.  Prioe. 
$3.00.  For  Bale  by  Industrial  Publication  Co.. 
U  Dey  street.  New  York. 

Tills  work  has  just  been  issued  in  London,  and 
forms  a  handsome  small  8vo.  of  396  paires.  The 
author  states  that  his  **  object  in  presenting  this 
work  to  the  student  of  microscopy  is  to  supply, 
at  a  reasonable  cost,  a  book  written  upon  some- 
what similar  lines  to  Quekett's  *  Practical  Trea- 
tise on  the  Use  of  the  Microscope,'  the  second 
and  last  edition  of  which  appeared  in  1862."  Un- 
fortunately for  the  author's  accuracy  of  state- 
ment, the  second  edition  of  Quekett's  work  was 
not  the  last  The  third,  with  considerable  im- 
provements, appeared  in  1866.  It  is  evident,  there- 
fore, that  Mr.  Davis  has  not  made  a  very  careful 
study  of  his  proposed  model.  This,  however,  is 
a  mattor  of  trifling  consequence,  as  it  would 
hardly  be  worth  while  at  this  day  to  follow  Que- 
kett's work  closely  as  a  model. 

That  there  is  an  urgent  demand  for  a  thorough 
work  on  the  use  of  the  microscope  and  the  prepa- 
ration and  mounting  of  objects,  is  pretty  gener- 
ally felt  We  hardly  think,  however,  that  the 
present  volume  quite  realized  the  necessary  con- 
ditions, for,  although  three  times  the  price,  it 
really  does  not  contain  more  matter  than  some 
dollar  books  now  in  market— the  type  being  larsre 
and  the  lines  double-leaded.  Besides  this,  the 
work  is  largely  made  up  of  extracts  from  peri- 
odicals and  catalogues  (not  always  acknowl- 
edged), and  there  is  a  want  of  iiocuracy  which  is 
to  be  regretted.  Thus.  Tolles'  address  is  still 
Canastota,  instead  of  Boston;  the  vertical  illumi- 
nator of  Prof.  H.  L.  Smith  is  credited  to  Powell  A 
Lealand.  and  Beck ;  the  searcher  for  diatoms  is  di- 
rected to  examine  the  stomachs  of  '*flsh,  especi- 
ally crustaceans  and  molluscs;'*  and  the  student 
is  cautioned  against  attempting  to  make  prepar- 
ations of  skin,  tongue,  liver,  lung.  etc..  until  he 
has  become  a  moderately  expert  experimental- 
ist—ad  \ice  which  bears  almost  too  firreat  a  resem- 
blanoe  tothe  old  lady's  caution  not  to  go  near  the 
water  until  the  art  of  swimming  had  been  learnt. 
We  are  glad  to  see  that  the  author  has  carefully 
read  "  How  to  Use  the  Microscope,"  as  several 
tinacknowledur<)d  passages  and  figures  show. 

But  notwithstJindlng  the  somewhat  unsatisfac- 
tory nature  of  the  book,  it  contains  enough  mat- 
ter, which  can  only  be  otherwise  found  in  scat- 
t^rod  form,  to  make  it  a  welcome  addition  to  the 
libraries  of  most  mfcroscopists. 


covered  a  small  hole  between  the  middle  and  riai? 
Angers,  from  which  a  peculiar  looking  worm 
came,  and  a  second  one  followed  on  the  next  day. 
At  first  it  was  thoui^ht  that  the  worms  were  from 
the  flaxseed  meal,  but  doubt  in  that  direction  was 
dispelled  by  the  fact  that  another  workman  had  a 
swelling  upon  the  leer  from  which  precisely  the 
same  kind  of  a  worm  was  extracted.  No  one  had 
seen  the  animal  prior  to  this  year.  Subsequen  t\  > 
it  was  learned  that  this  worm  preys  upon  th^ 
gorilla,  and  that  the  Panwees,  a  tribe  that  follow«« 
the  catching  of  these  animals  and  selling  them  to 
the  traders,  are  very  commonly  troubled  with 
these  worms,  which  are  probably  the  larva  of 
some  species  of  fly.  One  of  the  specimens  sent 
by  Dr.  Bachelor  was  about  one-fourth  of  an  inch 
louKi  one-eight  of  an  inch  thick,  and  the  other 
was  about  twice  that  size. 


•  •  • 


L<irvfe  Developed  Under  Skin  of  Human 
Body.— Dr.  Ba^bnlor.  of  Gaboon,  recently  sent 
to  one  of  our  Medical  Societies  the  larva  of  a  fly 
which  had  been  hatched  under  the  human  skin. 
In  his  letter  Dr.  Bachelor  states  that  a  trader  had 
a  painful  swelling  upon  one  of  his  hands,  which 
be  Doulticf^f*  wit^  flaxseed  meal,  and  soon  dis- 


BXOHAiraES. 

Will  exchange  for  good  slides  solutions  of  ab- 
solutely pure  chemicals  of  proper  strength  tx> 
make  characteristic  crystals  for  slides  (polar), 
with  instructions  as  to  temperature  and  method ; 
also  a  lathe  and  scroll-saw  for  same.  J. 
Ketchum,  Jr..  1  Moore  St,  New  York. 

A  new  Household  Microscope  in  good  condi- 
tion. What  am  I  offered?  Chestervllle,  Me., 
Box  76. 

Having  obtained  a  supply  of  the  micro-photo- 
graphic films  used  for  transmitting  news  by 
pigeon-post  during  tlie  siege  of  F&ns.  I  will  be 
glnd  to  send  an  unmounted  specimen,  suitable 
for  microscopic  use,  to  any  person  who  will  send 
me  a  stamped  and  directed  envelope  for  fliatpur- 

8ose.    Return  exchange,  optional.    B.  H.  Ward. 
[.D  ,  63  Fourth  St.  Troy.  N.Y. 

HofiTir's  ••  The  Microscope  "  (|8).  Dick's  "  The 
Telescope  and  Microscope"  (60  cts.).  Proctor's 
"Half-Hours  with  the  Telescope"  ($1).  and  Eliot 
and  Storer's  "Qualitative  Chemical  Analysis" 
(11.60),  all  in  good  condition,  the  latter  three  as 
good  as  new,  in  exchange  for  a  good  second-hand 
copy  of  Bealc's  "  How  to  Work  with  the  Micro- 
woi>e  "  <$6j.  F.  N.  TilUughast,  Greenport.  Suffolk 
Co.,  N.Y. 

j  A  flrHt-class  1-16  objective,  dry  and  inunerBion. 
j  with  water,  glycerine,  or  homogeneous  fluid  (by 

change  of  collar)  to  exchange  for  a  flrat-elass  i-26. 

1-30.  1-40.  or  1-50.  Allen  Y.  Moore.  M.D.,  121  St 
;  Clair  St..  Cleveland,  Ohio. 

Very  fine  stereoptioan  with  eight  Inch  con- 
denser, value  $76,  for  a  good  mloroseope  suitable 
for  photographic  purposes,  or  would  glye  flrst- 
class  photogrranhic  portraiture.  Rockwood,  17 
Union  Siiuare.  New  York. 

A  Ballard  breech-loading  rifle  Jn  crood  condi- 
tion, for  a  good  spectroscope.  D.  L.  H.,  Box  68, 
Kingsville,  Ohio. 

A  small  3  dmw  telescope  with  sun-glass,  made 
by  Dolland.  London,  for  a  1-I6th  objective  of 
moderate  an^le.  by  any  flrsf-chiss  maker.  Dr. 
Mercer.  87  Twenty-sixth  St.  Chicago. 

Birds'  eggs  and  whole  Insects  In  exchange  for 
mounted  objects  of  anv  kind,  in  good  condition 
and  well  mounted.  W.  J.  M.,  Box  5»1.  Moores- 
town.  N.  J. 


Horsford's  Aoid  Phosphate  is  a  preparation 
of  the  phosphates  of  lime,  magnesia,  potash  and 
iron  in  such  form  as  to  be  readily  assimilated  by 
the  system.  Descriptive  pamphlet  sent  free. 
Rumford  Chemical  Works.  Provldenoe.  &  L 
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SCIENTIFIC  BOOKSc 

Oiftalogne  sent  fre«  by  null  on  IppUcAtioa. 

K.  It  F.  N.-BPQK.  446  Broome  Streaft,  K.  T. 

Benj.  Pike's  San  &  Co., 

OPTICIANS 

980  BROADWAY,  NY. 

p&OFSSSIONAr    MICB0800PE 

Of  oor  own  nuUcei  has  all  Brass  Stand,  Coaive  and  Tine 
A^joBlmeBt,  tw«  Bye^Piecee,  d-4  and  1-5  icch  Wales* 
Economie  Objectlyea,  CoodenMr,  Forceps,  Oblectf, 
Book,  etc.,  whole  in  Mahogany  Case.    Price  |50. 

STAGE  and  EYE-PIEOE  BOOBOMETEBS. 
THm  GliASS  CIBOLES  AND  ^QTJABES. 

PINE  OBJECTS  FOR  MICROSCOPE. 

■  I      ■  ■  I  ■         IIP  11    I      I  ■  ■  ,   .  ■  ■       I 

A.  K  EATON,  Chemist, 

HAinnrAOSUBXB  of  PBism. 

TEIEPHONES    SPECTROSCOPES, 

«t&    Otronlsr  faralahad  on  applloatlott  to 

•l(  KeBrj  Street*  Br^ofKlyn*  H«  T* 


8R0WN  BROTHERS  &  CO. 

59  Wail  Street,  New  York. 

ISSUX 
tOUBtCUL   AtlD    TRifBLEE8»  €EB»m, 

AviOUMe  in  all  parte  oi  fhe  world. 


} 


W.  M.  HABIRSHAW,  P.  C.  S.; 

OHEMIOAL  ENOINEEB, 
AND    ANALYTICAL   CHEMIST, 

36  New  Street^  New  York  OUy. . 

-■-—■■• 

Microscopic  Objects 

art  THB  ranssr  qualitt,  a.t 

Cireatly  Reduced  Prtoes. 

MOUHTINaliATERIALS 

OF  S7EBT  KIND. 

J.  S.  Chey  ney 

(LATK  OF  JA1CB8  W.  QUEEN  &  00) 

iO'o.  308  Walimt  Street, 

phuadslphia,  pa. 


Dr.  Woodward's  Prism 

By  ^eolal  rtqnait  of  Dr.  Woodwar4>  wo  hsTO  eon- 
•tmoted  hta  NEW  PBISU  for  Diatom  Work,  and  are 
ptaparcd  to  fvnlali  II 

M OUKTSD  BEADT  FOB  U8B,  FOB  |1  M. 

^nt  to  wuf  «ddff«M  by  mail  oa  raoeipl  of  the  prioo. 
B.  Jl  J.  BBOK.  ICaanrg  G^ttolani, 

Ml  OheetaQtSlrMt.  FhUadelphU. 


NEW   POLARISCOPe  OBJECT. 

Cluinate  of  ^iiinine 

An  taUrely  new  and  moat  gOrgeoas  Orystal,  quite 
unlaae. 

Will  he  sent  to  any  address  on  x«ce1pt  of  75  cents. 
For  sale  oin.T  by  B.  A  J.  BSOK, 

Kannrg  Opticians,  931  Ohestnnt  St.,  Philadelphia. 

■ — ■ —  ■  ■  ■  ' —       • ^- 

Revolving  Tables. 

Walnut  Top,  a  ft  Ilia,   diameter.    WHh  six  drawers, 
each  snitabla  for  holding  aceefsories,  or  100  slides. 
PirotgrooBd  into  socket.    Warrsatedflrm  and  stable. 
Neat  and  8nbatHBtia].    Prloe  $9.76,  for  a  short  time. 
Oirooltr  Walnnt  ttop,  without  drawers,  $8.00. 
Forpartionlars  adorsss 

GEO.  B.  FELL,  a  &, 
S17  Main  Sfcrest,  BufRrio^  N.  Y. 


zoTfraB^ ^ 

A  clean  copy  of  "  Pntehard's  Infusoria,**  edition  of 
1861.   Address,  Btatintf  couditlon  and  price. 

AtfKEIOAN  JOURNAL  OF  MICRObOOPY. 

Box  4S76.  £9ew  York. 
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Praotio*!  Kiorosoopy.  By  George  R  Dayis. 
F.B.M.S..  FXa.  F.C.S.  niuBtmted  wlth*257 
Woodcute  and  a  Colored  Frontlspieoe.  Price. 
$3.00.  For  sale  by  Industrial  Publication  Co., 
U  Dey  street.  New  York. 

This  worlc  has  just  been  issued  in  London,  and 
forms  a  handsome  small  8vo.  of  336  pa^es.  The 
author  states  that  his  "  object  in  presenting  this 
work  to  the  student  of  microscopy  is  to  supply, 
at  a  reasonable  cost,  a  book  written  upon  some- 
what similar  lines  to  Quekett's  *  Practical  Trea- 
tise on  the  Use  of  the  Microscope/  the  second 
and  lost  edition  of  which  appeared  in  1862."  Un- 
fortunately for  the  author's  accuracy  of  state- 
ment, the  second  edition  of  Quekett's  work  was 
not  the  last.  The  third,  with  considerable  im- 
provements, appeared  in  1866.  It  is  evident,  there- 
fore, that  Mr.  Davis  has  not  made  a  very  careful 
study  of  his  proposed  model.  This,  however,  is 
a  matter  of  triflinsr  consequence,  as  it  would 
hardly  be  worth  while  at  this  day  to  follow  Que- 
kett's work  closely  as  a  model. 

That  there  is  an  urgent  demand  for  a  thorough 
work  on  the  use  of  the  microscope  and  the  prepa- 
ration and  mounting  of  objects,  is  pretty  gener- 
ally felt.  We  hardly  think,  however,  that  the 
present  volume  quite  realized  the  necessary  con- 
ditions, for.  although  three  times  the  price,  it 
really  does  not  contain  more  matter  than  some 
dollar  books  now  In  market— the  typo  being  large 
and  the  lines  double-leaded.  Besides  this,  the 
work  is  largely  made  up  of  extracts  from  peri- 
odicals and  catalogues  (not  always  acknowl- 
edged), and  there  is  a  want  of  ncx'uracy  which  is 
to  be  regretted.  Thus.  Tolles'  address  is  still 
Oanastota,  instead  of  Boston ;  the  vertical  illumi- 
nator of  Prof.  H.  L.  Smith  is  credited  to  Powell  & 
Lealand.  and  Beck ;  the  searcher  for  diatoms  is  di- 
rected to  examine  the  stomachs  of  "flsh,  especi- 
ally crustaceans  and  molluscs;"  and  the  student 
is  cautioned  against  attempting  to  make  prepar- 
ations of  skin,  tongue,  liver,  lung,  etc.,  until  he 
has  become  a  moderately  expert  experimental- 
ist—advice which  bears  almost  too  great  a  resem- 
blanoe  to  the  old  lady's  caution  not  to  go  near  the 
water  until  the  art  of  swimming  had  been  learnt. 
"We  are  glad  to  see  that  the  author  has  carefully 
read  *'  How  to  Use  the  Microscope,"  as  several 
unacknowledged  passages  and  figures  show. 

But  notwithstiinding  the  somewhat  unsatisfac- 
tory nature  of  the  book,  it  contains  enough  mat- 
ter, which  can  only  be  otherwise  found  in  scat- 
fpmd  form,  to  make  it  a  welcome  addition  to  the 
libraries  of  most  microscoplsts. 


L<irvfe  Developed  Under  Skin  of  Human 

Body.— Dr.  Bachelor,  of  Gaboon,  recently  sent 
to  one  of  our  Medical  Societies  the  larva  of  a  fly 
which  had  been  hatched  under  the  human  skin. 
In  his  letter.  Dr.  Bachelor  states  that  a  trader  had 
A  painful  swelling  upon  one  of  his  hands,  which 
be  vo\iltScf*f^  wit^^  flaxseed  meal,  and  soon  dis- 


»• 


'J. 


covered  a  small  hole  between  the  mi4iOi 
fingers,  from  which  a  pecaliar  loQl ,,, 
came,  and  a  seoond  one  foUowedoafli  [  \ 
At  first  it  was  thought  that  the  won^ 
the  flaxseed  meal,  but  doubt  in  tlut# 
dispelled  by  the  fact  that  anotherniill 
swelling  upon  the  leg  from  wlUdki 
same  kind  of  a  worm  was  extractel. 
seen  the  animal  prior  to  this  yean  9 
it  was  learned  that  this  worm  PS 
gorilla,  and  that  the  Pan  wees,  atfll 
the  catching  of  these  animals  aailf 
the  traders,  are  very  commonlj^l; 
these  worms,   which  are  proba^b* 
some  species  of  fly.    One  of  the  if 
by  Dr.  Bachelor  was  about  one-fif^ 
long,  one-eight  of  an  inch  thlttt*  - 
was  about  twice  that  size. 


SXOHAKGSp  ( I , 

Will  exchange  for  good  slidfll      ~ 
solutely  pure  chemicals  of  r*       ^ 
make  characteristic  crystals 
with  instructions  as  to  tempet 
also   a  lathe    and    8crolI-6«- 
Eetchum.  Jr.,  1  Moore  St,  New* 

A  new  Household  Mlc 

tion.     What  am  I  offered? 
Box  76. 

Having  obtained  a  supply 
graphic  films   used   for  tn 
pigeon-post  during  the  sieffl 
glad  to-  send  an  unmounted  | 
for  microscopic  use.  to  any  p6f 
me  a  slumped  and  directed  eim^^^  ^ 

Sose.    Return  exchange.  opttTV^^    •   ^ 
[.D  .  63  Fourth  St..  Troy.  Ol  ^^    ' 

Hogg's  "The   Microscope*  ^^« 

Telescope  and    Microscope*  *- 

"Half-Hours  with  the  Telesor 
and  Storer's  "Qualitative  Ot' 
($1.60).  all  in  good  condition* 
good  as  new.  in  exchange  for  A 
copy  of  Bcale's  "  How  to  Woi 
.M5ope"K$6).  F.  N.  Tilliiigha^l 
Co..  N.Y. 

A  first-class  1-16  objective,  c      2 
with  water,  glycerine,  or  her     ** 
change  of  collar)  toexeha3B|Be 
1-30.  1-40,  or  1-60.    Allen  X 
Clair  St..  Cleveland.  Ohio. 

Very  fine  stereoptioan  ijll 
denser,  value  $76,  foragoodr 
for  photographic  purposea 
class   photographic  portnat 
Union  Square.  New  Yoiit. 

A  Ballard  breech -loading 
tlon.  for  a  good  spectroBOOf 
Kingsville,  Ohio. 

A  small  3  draw  telescoTi^  ' 
by  Dolland,   London,  fwr 
moderate  angle,  by  an^, 
Mercer.  37  Twenty-sixth 

Birds'  eggs  and  wholes- 
mounted  object*?  of  any  hT  *^       « 
and  well  mounted.    W.  J.  '^^^ 
town.  N.  J. 


Horsford'B  Aoid  PhMf ' 

of  the  phosphates  of  lim^ 
iron  in  such  form  as  tx)  be ' 
the  system.     Desoripttve    ^ 
Rumf ord  Chemical  Work0'  ^. 
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L.  SCHRAUER'S 

lEW  UIIVERSAL  MICROSCOPL 

The  Stand  la  made  entirely  of  braaa,  of  the  hlgheat 
ilnlah;  gaaranteed  to  work  aatlaftetorily  with  the 
hlgheat  power  ObjectlTea.  It  la  provided  with  two 
firsi^laaa  Bye-Pieoea,  «*A*'  and  "B,"  and  three 
aohromatic  ObjectlTea,  made  by  William  Walea,  of  Fort 
Lee,  N.  J.,yiB.,  ali<  inch,  a 8-4  inch,  and  a  1-6  inch. 
▲11  neatly  paoked  In  Blaek  Walnnt  caae,  for  $60. 

OTHXB  INSTBUMZNTd  EQUALLY  LOW. 


L.   SCHRAUER, 

Manufacturer  of  Microscopes, 

4ft  Waaaau  Street,  Hew  York. 

MICROSCOPE  OBJECTIVES  FOR  SALE. 

The  following-named  Hartnaok'a  FIB8T  QUALirY 
OBJB0T1TZ8,  In  a  neat  box,  will  pe  aold,  the  lot  for 
$60.00. 

If  aold  aq^arately,  at  90  per  cent  diacoant  on  the 
balow  mentioned  llat  of  Oatalogne  prioea: 

Ko.  1.    Qinchfoeaa p $10. 

110.9.    llnchfoona 19. 

Vo.4.    l-2inchfoon8 14. 

Ko9.    1-11  inch foona 80 

An  adapter,  with  a  Society  aorew,  goea  with  them. 
Addreaa  ED.  AM.  JOUB.  MtOBOSCOFT. 

■ICR08C0PB  OBJECTITBS  FOR  SUE. 

Walea' 1.16  Immeralon,  176deffreea $66 

Beok*a  4-10  (with  Lteberktthn),  66  degreea. 80 

■'lineh,96degreea. 90 

L0UI8  H.  HOB,  Xllaabeth,  H.  J. 


iitroD^irical  and  TerregCrlalTelMeope  laker ^ 

8U  Eaat  Twenty-firat  Street,  New  York. 

Teleaoopea  of  all  alaea  made  to  order;  alao,  Ttoleaoopea 
corrected  and  carefnlly  repaired  at  short  notice.  All 
work  warranted  correct.  Tsatimonlala  teom  Lewla  M. 
Bntherfnrd,  Baq.,  ahow  the  Talne  of  my  objectglaaaea. 


A  ZBNTM ATEB  HIBTOLOOIOAL  STAND  and  ETB- 
PUBOB,  with  two  OUKDL10H>8  OBJB0TIYB8  (9.6  and 
1.6) ;  new  aod  Id  flrat-rate  order.    Addreaa 

IrB^NKLIN,  care  American  Joomal  of  ICIoroacopy. 

MICROSCOPE  WANTED. 

In  exchange  tor  a  Fine  QOLD  WATOH,  BngllBb 
Lever;  coat  |160  a  few  years  ago.    Addresa 

B.  W.,  Care  of  thla  Jonmal. 

OBJECTIVES  FOR  SALE, 

A  nrat-claaa  1-19  (1878)  Gnndlach,  apedaOy  adaeted 
and  Tcry  anperior.   Prloe  $40.00. 
Walea' 4-inch.    Price  88.00.    Addreaa 

J.  W.,  (3are  of  thla  Joomal. 

BOOK -BINDING, 

Cheap  and  €tood. 

I  am  prepared  to  bind  In  any  atyle,  promptly,  and 
with  the  Tery  beat  workmanahlp,  at  Tery  moderate 
prioea.    Fartloalar  attention  paid  to  ordera  by  expreae. 
ANDBXW  BOBEBT80IV, 

8T  Folton  Street  Hew  Tork. 


See^md  EdiUon^QreaUy  Enlarged. 

THB 

Amateur's   Handbook 

OF    PBACTICAL    INFOBEATIOlf, 
FOR  THE  WORKSHOP  AND  THE  UBORATORY. 

Thli  la  a  handy  little  book,  whioh  giTesJvit  tho 
loformatioii  naoded  bj  Amatevra  in  the  Woritahop 
•odiAborfttoiT. 

It  oontaina  clear  and  fall  Direotiona  for  Bronsmg, 
Laoqoering,  PoUahliig  Metal,  Staining  and  Polish- 
ing wood,  Soldering,  Bradng,  Working  Steel. 
Tempering  Toola,  Oaae-Haidening,  Ontttng  and 
Working  GUuib,  Varniahing.  SUyering,  QOding, 
Preparing  Skina,  Waterproofing,  Makmg  AUotb, 
Fmiible  Metala,  Oementa,  Olaea,  etc.,  eta 

HeaUjr  Bmaad.      Price  1»  eoHto. 

Will  beaent  by  mall  to  any  addreaa  for  fifteen 
one-eentatampa. 

INSTRUOnON  IN  THE  ART  OF 

WOOD  ENGEAVING. 

A  If  annal  of  Inatmotlon  in  the  Art  of  Wood  BngraT- 
Ing:  with  a  Deieriptlon  of  the  Neoeaaary  Tbola  and 
Apparatoa,  and  Conclae  Direotiona  for  their  Uae;  Bz- 
puuiation  of  the  Terma  Uied,  and  the  Methoda  Bm- 
ployed  for  Prodnoing  the  Yariona  Olaaaea  of  Wood  Bn- 
graTinga.  By  &  B.  Fdixu.  AMMclJU<Mei»-.Bnhbrged 
and  Fnlly  Illaatrated  with  Bngrayinga  by  the  Author, 
■eparateaheetaof  engraringafortranafer  and  praotloe 
being  added. 

Hew  Bditlom  VMily  Bound.  Priee  80  etnti. 

IKDU8TBIAL  FUBLIOAllOH  00..  176  Broadway,  K.T. 


THE  AMERICAN 


USEFUL    BOOKS. 

Plain   DirectionB    for    Acguiriag 

THS  ABT  or  BHOOTINa  ON  THE  WINO.  WltE 
UMftU  Hlnte  oonoernlng  ftUUuii  relMet  to  Onna  Mid 
Shooting,  and  parUcQlarlT  In  regard  to  tho  Art  of 
j,nmAir*g  M  M  to  KilL  "TO  whlch  hM  boon  added 
aoreral  Talnablo  and  hitherto  aeoret  fiecipee,  of 
great  praotioal  Importanoe  to  the  Sportaman.  Bjui 
Old  Gamekeeper.  Umo.,ololh.  mualrated.  TSoenta. 

The  Pistol  as  a  Weapon  of  Defence* 

In  the  Hooae  and  on  the  Boad;  How  to  Ohooae  it 
and  How  to  Uae  it    lamo..  Oloth.  10 


The  Chemical  History  of  the 

DAYS  or  ORBiLTION.  B7  Jom  tmtm,  Umo., 
doth. TSoanta. 

LiUrhtning-Rods  and  Hoir  to  Con- 

STBUCT  TBXM,,  Br  Jom  Pkim,  Editor  of  Th* 
TMkmologiH.    12mo.,  Cloth.    -      •       •      Woanta. 

What  to  Do  and  How  to   Do  It 

m  OASB  or  iLOOmiNT-^Itt  the  Hooaahold,  the 
Workahopftheraotoiy.and  the  Mine,  and  on  the 
riwm,  the  Bailroad,  and  KrerTwhere.  Onta,  Boma, 
Bmiaaa,  Spralna,  Poiaona,  Drowning,  eto.,  ate.  The 
boat  book  on  the  aaUJeot  19mo.,  oloth.       60 


Hoir  to  Use  the  Microscope.  Second 

■dition,  grtatly  enlaiged  and  faUjiUiwtratad.  ronr 
fUl  page  engraTinga.    19bio.,  Oloth.     -     75oanta. 

The     Amateur's     Handbooh     of 

PBlOnOiLL  INrOBMATIOM,  tor  the  Workahop 
and  the  Laboratory,  rontolna  direottooa  for  mak- 
ing Alloya,  roalble  Matala.  Oaaaantot  Oivaa,  eto. ; 
and  for  Soldering,  Braalng,  Laoonafing.  Bronatng. 
Staining  and  Poliahing  Wood,  Tempering  Tools, 
Oolttog  and  Working  Olaaa,  Varnishing,  SllTering, 
Gliding,  Preparing  Skina,  eto.,  eto.  Saoond  SdiUon. 
Oreatlj  Enlarged.    Neatly  bonnd.  16  oento. 

The    Constmction«     Adinstment. 

TBTINO  AND  USB  Or  oHlOAL  QTSTBDMENTB 
(MIoroaoopaa,  Tetoaoopaa,  eto.)  By  J.  P.  Heather, 
A.  M. 76  oanta. 

Common  Ohfects  for  the  Mtcro- 

SOOPB.  By  the  Bav.  J.  O.  Wood.  Upwarda  of  Ibnr 
hundred  tllnatrationa  ;lnolnding  twelre  colored 
plataa  by  Tnlbn  Weat.   •      •       •      •       60  oanta. 

1000  Objects  for  the  Microscope. 

By  M.  0.   Cooka.     With  18  platea  and  orer  600 

...       60  oanta. 


The  Microscope.  By  Andbew  Boss.  This 

la  a  reprint  of  the  famona  article  oontrlbnted  by 
Boaa  to  tha"  Fanny  Oyolopadla,'*  and  ao  often  re- 
ferred to  by  Oarpanter,  Brooke,  Hogg  and  othera. 
HahonldbaoarafnUyatadled  bytboae  who  deaira 
to  vndaratand  the  oonatnietion  of  the  mieroaoope. 
ISmo.,  Oloth.    rally  iUnatratod.    -  T6  oanta. 

Practical  Directions  for  Collect- 

na.  PBBSEBVINO,  TBANSPOBTINa.  PBXPAB- 
INO  AND  ICOUNTINO  DIATOM  &  By  Pbof.  A. 
Mjus>  Edwabdo,  M.  D.;  Pbof.  OHMBOOwmmm  Joan- 
nov,  M.  D. ;  PnoF.  Hamhaoii  L.  Smxxb,  LL.  D. 
Tliia  Tolnme  nndonbledly  oontaina  the  moat  oom- 
plato  aarlea  of  direetlona  for  ooOeotlng.  preparing 
I  and  mounting  diatoma  aTor  pnbliaiiad.  19mo. 
Oloth. t6 


507  Mechanical  MoTements.    Em- 

^braolng  all  thoae  which  are  moat  Important  in  Dy- 
namioa,  HydrauUca,  Hydrostatica,  Pnenmatlaa, 
Steam  Bngtoea.  ICill  and  other  gearing^  Preaaea. 
Horology  and  IClaoallaneonN  liaohlnery;  andinolnd- 
tng  Ibmy  Morementa  narar  bafore  publlahed,  and 
aoreral  of  whioh  have  only  reoautly  come  into  nae. 
By  Hmnr  T.  Baowv.    Blaranth  aditton.    -     S1*00 

Any  of  the  abora  Mat  fk«a  by  mall  on  raealpt  at  prka. 

Sand  for  nar  ratalflgne  of  Praetleal  Baoha. 

INOUSTRIiL  PUBLICATION  00., 

76  Broadway,  Now  York. 


ALLEN'S  Useful  Companipn 

«  AND  "^ 

ASTIFICES'S  ASSISTANT. 

A  work  of  ORKAT  TALUK  te  INVENTORS,  MODEL  MAKERS. 
MACHINISTS.  MECHANICS,  ENGINEERS,  ARTISANS  ui 
AFPRBNTICKS.    SIZE SK'Sl^CHES.    ConUlu  TOO  PAGES, 

mILLUSTBATIONg and  DIAGRAMS,  and  wnbnMM  tk«  mort 
ABLE  COLLECTION  of  NEW  ud  REUABLE  RECIPES, 
PROCESSES,  TRADE  SECRETS,  TABLES,  *e..  trm  vvblkbtd, 
THE  NUMBER  OF  WHICH  EXCEEDS  OCK>0«  HMdnewiv 
bo«ud  In  Cloth,  with  GILT  BACK  Md  SlDESTrhU  V>«k  WEIGHS 
an  POUNDS.  WE  FArBI  CENTS  POSTAGE  ob  EACH  COPT 
SENT  BY  MAIL.    (ADldoaof ItatlaacuibolbmMdfrwthtkbm.) 

The  SciBHTmo  Aicrbioak  aars  of  this  work : 
*Thi0Uundoubtedlpthe€heapeBtw&rk0ftk« 
"  hittd  ever  pwMUheO.  It  ootOoiiw  700  fmgtt 
"  of  tioeely  arranged  mhsMot.  The  author  end 
^*eonwU9r  h«e  eavertd  very  emteneiee  gretmd. 
**  anUTthe  reelpee  and  inetrueUmte  areeerriod 
"dowm  to  ihelateet  date,** 

Among  iho  mnUitado  of  rabioeti  of  which  it  tmU,  will  W  fiaA 
tho  followlof :  TtlogT^ihy,  of  which  It  it  •  pcrfcct  wlAlmtractOT, 
toochlng  tht  cofutrvetloa,  maplpoblioa  nad  manaraMat  of  Uitra> 
moaU,  Battoriot,  Wlm.  Ac,  Rmdlas  by  aoaad,  Tbt  Lmibct'i  !&• 
•trnnant,  Hofr  to  loarn.  tol«f(»pb]r  at  bono  !■  a  ahort  tin*.  Om 
Haadnd  and  Fifty  vnlnabU  Mocbaofcal  MomMot*.  UlMtntod  and 
Explained.  Infenaatlon  eoaoflrainf  PaUata ;  how  to  oMala  then. 
Taatas  tbt  Plaaofcrto,  Orfsa,  Mclodoon,  a  oomploi*  Mit^HtracVr, 
WaicbmnhlBf  |tb«  wbolo  proeot*  of  maaafbrtaro  la  dtlaU.  Watch. 
nabon*  TnUn  Tabloa.  DIrcctlona  for  tbt  eonatmctlea  aad  iiiaaatinirat 
of  Eaflaoa,  Bolltn,  Oancta,  Yalvoa,  kc  D«tl«t  orEofffaMii.  C«> 
noau  for  Stoam  work,  Conpoaltlra  BolIcrCoT«t1a|,8l«aBpacbla|^ 
Snlo-prvroRUtWva.  PoHih  forbrlgbt  work :  UMfHrhlate  fbr  MUI«i 
and  MUIwii|^U :  Saw  Mill*  and  Shlofto  Macblnaa,  Ralmfcrapetd 
of  Wbotl\  rkllora,  Dmoaa,  Cirealar  Sawa,  At. ;  Saw  Slinf,  kil 
dlioctioaa;  Mending  Broboa  Sawa,  Sbaltlsg,  B«UiM :  OmtC^Ulbf, 
Bovol  Gaan,  Frtetioa  Paper  Pnlloya,  Scrow  work,  rianini,  Boflnc 
TnrslBg.  FlalabioK,  Ac.  {  Making  aad  Tamporisf  Railway  andOnw 
ring*  Springs,  Sawa,  Asia*,  Stool  Pleogba,  Ffloa,  Taas,  Raaaim,  Cald 
CMaohrMarUo  aad  BtoM  Cattara*  Toof^  Bmm  Drilb,  Din,  HUl 
PIcka,  Edgo  TOoU,  Sclaaon,  Raaon,  Scvthoa,  Oaa  Lode  Sprlam 
Watch  Sprinn ;  Emory  Wbcola,  dif eront  klnda :  Ttmpcrlag Uaaidi.  f 
biada ;  MotaXlic  Ttmporlag  Bath ;  Caao  Hatdanlag.  6  waya ;  to &ntcr« 
Bamt  Stool,  4  waya  i  Aaaoaling  8t««l,  Ac.  To  toi^Ms  aad  Imprwo 
poor  Steel  aad  rroai  to  Redaoo  Ozldeai  AUeya  for  Gold,  Sllrfr, 
Braaa,  Brouo,  Oonnaa  Sllror,  Ac,  SM  binds  j  fioldeci,  1«  biada  t  IH 
Compotittoni  for  Locomotlrae,  Organ  PhMa,Punpa,Ttloicopti,Plata« 
Gooda,  Oonga,  CymbaJa,  Metala,  Ae.,  Ac.  |  M  rccdpU  for  TianlDr, 
BlooiBg,  Galraolsing,  Cepporiog,  BraMlnf ,  Zladat.  a^  S"^*"' 
on  motala ;  11  receipt*  for  firontea.  Dipping  Adda,  X^a^ain,  ft»^t 
Japaaa,  Ao.,  tm  mtUl  work.  Bronaa  Powdor,  t  klnda  »'*'*{'■?' 
Colorii^,  OUdtaBg  aad  Plating ;  Sift  very  valaaMo  raetlpU  te  Watct, 
Chroaometer,  Cloek  and  Jewelry  work.  Over  LOO  rtlMbia  |« 
for  Iron, Stool, Saw, Tuba, Chain,  ABTU.8owlafMacbino.Onal 
aad  Flre^na  Maanfactnrera,  Maator  Mocbanlea,  MacbiabM,  ^^ 
aeon,  Biacbaniitba,  Honedioon,  Catflafa  Makata,  Iroa,  Bna.  T}F 
aad  Bell  Foondera,  Pattern  Maketa.  Baflaera,  Gvaamltba,  Catlm, 
MItlwvlgbU,  Coppenmttha,  Om  aad  fttoam  Flttaea,  Plaaibon,  Mama 
worbenT  OpUctana,  Die  alakan»  BtaacU  cation.  Ao.  filaak  Gbm 
Staiaing,  Rtcbing,  and  Cbtaa  Dooonifan,  50  recalpla.  To  GIU  G\*» 
Sigaa,  B  waya  t  Stalaa  for  Wood,  Pollaboa,  Wood  fillip,  W  rtalib«. 
100  binda.  MO  receipt*  for  Hooa*.  Sign,  Ship,  Carriage  aad  OnaMotal 
Palntora,  Oraiaera,  Cabloont  nad  Haaleal  laitniBMal  MabcnjGiMoi, 
Carrera,  Follahera,  Pictore  FtmuM  I>oal0n,Vamiaben,StaceoWort«*, 
Ac.  {  40  receipU  for  Cemeal  and  Glaa.  M  Moolpte  for Taaaer^  Boot, 
Shoe  and  Haraoaa  Makera.  ISO  rooelpU  tor  Dreri,  BleadMii, Hatim, 
Clotblen.  A«:  Fin*  Doetlalk  M  VMolpli j  Mooldonf,  PaUeia  aad 
Model  Mabori*  Tablos,  Wei^  of  Irea,  Sleol,  Braaa,  Oofftr,  La4, 
Roiala  Irea,  Lead  Pipe.  Strength  of  Caat  Xiaa  Colomna,  Ae.,  al  MrCt. 
EatimaloaofBappliaslbrLamWCaapa.  EatiaMlaafbrMaMea.riU' 
t«r*raaBdContract<^ra.  DlarramaforMadilnbU.  rtolllaitncUoMtif 
maktaw  Artlflcial  Flowert,  Fruit.  Ac,  ior  taalaff  Forretypo,  TtatJPS 
aad  olbor  aoaitlTO  pletorea  {  for  Maklag,  Bottllac  aad  pnavrlar  all 
btnda  al  Ate,  Wlnea,  Sp  HU.  Ao.,  150  lanlpti.  FW  «MBrihetaite; 
Confectionery  of  all  klnda,  IM  reeofptc  The  wbolo  Art  of  »»*'".f  • 
C«c«  BIrda  aad  Ibcir  Dtacaea^  Tasidaney  t  Rolea  for  the  CaBca  of  BH- 
Iw.li.  Pool,  Ac  iBook-keeplaE,  by  both  doable  and  al-  -»•  «»•  ««'- 
denwd  and  eaaipi«h«ulva.  Taore  la  aa  maeh  that  la 
work  that  w  can  give  only  a  faint  idoa  of  Its  eontmta.. 


ftitait, 

Eafl. 


Sent 


y  mall 
VXD 


[d  onraoai] 


of  $S.M. 
x-uojjiOATlON  00m 
176  Brondwaj,  Nov  Ton. 


MICROSCOPIC  OBJECTS. 

KioroaooplcOlQj^otaforlfonnttng.  Thirty-«ixprtpii«» 
tiona,  oompriaing  Alga,  Dtatoma,  Deeoloilaod  «m 
Stained  Leavaa,  Foraminitem,  Inaaeta,  Jiiaro>F8Bfl, 
Plant  and  Animal  Haira,  Polyeyatlna,  SeetlOBO,  Sploato^ 
Zoophytes,  eto.,  sent  on  leceiptof  ONB  DOLLAB.  Sttdii 
from  |0  per  doaen.    Uat  on  MpUealion. 

B.  H.  PHILIP.  98  Proapect  St.  HnH  inland' 

SECOND-HAND  BOOKS, 


SOZKNTIFIO  AHD  lUOBAinOAIr-OaiAP.  m- 
loffn««  aent  on  appUealton.  K.  WAUXB,  (Ovtcf  ttii 
Jonmal),  Bos  9869,  New  Torfc. 


JOURNAIi  OF  MIOROSOOPT. 


BINOOULAR    MICROSOOPE  STAND  "A"    (OH»TBIBD  AOTDAI.  nil). 

UOHAJnCAL^COHOEKTBIO  BOTATIHO  AND  ADJUSTABLE  STAOX,  CENTBIUXO  AHB 

BOTATIHO  SOB-BTAaE,  AHD  IBIS  DIAPEIBAQH. 

BliMmtlar,  Tlra  lr«-pl«OM  Mid  Irij  Dtepbiagm WB.OO 

■ooocnkrifThn*  iTA-piMM  ud  Iili  Dfaptancin ITMS 

W.f;E.  SULLOCE,  Optician, 

US  ClaA  ItiMt,  Ohi««ait  m. 


THE  AMEBIOAN 


MICEOSCOFES 


KIOBOSOOPE  AOOESSOBIES. 
MIOBOSOOPIC  PREPARATIONa 
MOUNTING  MATERIALS. 
DISSECTING  INSTRUMENTS. 
OPTHAIiMOSOOPES. 
TRIAL  GLASSES. 
SPEOTAOLES. 


OPERA  GLASSEa 
TELESCOPES. 
URINOMETERS. 
THERMOMETERS. 
BAROME^ 
COMPAi 

EYE  GLASSES. 


CLINIOAL  THERMOMETERS  WITH  INEFFACABLE  INDEX. 


mCBOSCOFES  FROM  $5.00  TO  $1,350.00. 

E.  &  J.  BECK,  IdlanufactiLriiig  Optidans, 

W.  H.  WALiMSLiBY,  Manager  921  Obestmit  Street,  Phfladelpbia. 

Slnstrated  and  Priced  Oatalogue  of  18S  pagee  mailed  to  anj  addreia  on  receipt  of  three  atampa. 

THE  AMERICAN 

JOURNAL  OF  MICROSCOPY 


VOLUME   Ml  — BOUND. 

We  have  «  few  mU  of  Voli.  I,  II,  III,  made  np  fh>m 
■beets  whieh  were  aerer  lolded  la  pamphlet  fomu  Tbey 
an  eoneequeatly  without  ereaeee  and  with  large  nuisiDB. 

Prioeof  VeLI,  ooond fl.95 

••  ••    II,     •♦ L26 

*•  ••III,     "      1.60 

For  the  pnrpoee  of  iaereailng  onr  eabecripttoo  Hat, 
we  oAer  vole.  I.  II  and  III,  Doand,  and  vol.  lY  in 
■haeta,  ae  iflened,for  f4.00. 

Aa  our  atook  of  complete  eeta  of  VoL  I  ia  quite  low, 
those  who  deelre  to  aTall  themaelTes  of  thle  offer  must 
make  early  application. 

We  have  xaade  arrangementa'to  hind  the  looee  nam' 
herBOfourrabeeriberaforSfi  oeota  eadi,  uniform  with 
Volumes  I  and  II.    Mailing  12  cents  extra. 

IHDU8TBIAL  PUBLIOATION  OOMPAKT. 

ITS  Broadway.  Kew  York. 

YOUNG  SCIENTIST. 

VOLUME   I  — BOUND. 

The  first  volume  ol  this  hrlght  little  monthly  is  now 
eomplete,  and  we  oflbr  a  few  oopiek  bound  In  cloth,  with 
handsome  gilt  title,  for  |1  00  each.  As  some  of  the 
numbers  are  now  quite  acaroe,  those  who  desire  to  leeure 
a  complete  set  would  do  well  to  make  early  appllcaUon. 
KP^Seat  tree  to  any  address  oo  receipt  of  price. 
INDUdTBUL  PUBLICATION  OOMPANT, 

176  Broadway,  Kew  Tork. 

JUST  PUBLISHED: 

Rhymes  of  Science 

^y  O.  W  Holmes,  Bret  Harte,  Ingoldsby,  Prol  Forbea, 
Prot  J.  W.  McQ.  Rankine,  Hon.  B.  W.  Raymond, 

and  others. 

WltlilllaatratlaBs.   1  TeL,  Cloth,  GUtTitte.   SOCaata. 

Bent  firee  on  receipt  of  Prioe. 

INDUSTUAL  FUBUGATIOV  OOMPAKT, 

170  Broadway,  Haw  York. 


Yicies  Floral  Guide. 

A  heautliul  work  of  100  pages.  One  Colored  Flower 
Plate,  and  800  Illustrationa,  with  Deecriptiona  of  the 
best  Flowers  and  VegeUblea,  and  how  to  grow  theoi&. 
All  lor  a  Five  Cent  Siamp.    In  Kngliah  or  Oormaa. 

The  FLOWKB  AND  VEGBTABLB  OABDKK, 
176  Pagea,  Biz  Colored  Platea  aod  many  hundred  Sn- 
gravings.  Frv  AO  eents  in  paper  oorers;  |1.00  la  elegaai 
cloth.    In  German  or  Engliaa. 

VIOK'B  ILLUoTRATBD  KOKTHLT  MAGA- 
Z[NS~82  Pages,  a  Colored  Plate  in  eyery  nombar  aad 
mauT  fine  Bngrarings.  Price  11.26  a  yesr;  FlYeGoplea 
fortt.OO.    Bpedmen Numbers lent for  10 eenta. 

VlCK*8  BESDB  are  the  beat  In  the  world.  Bead 
flTe  cent  stamp  fbra  Floral  Guide,  containing  liat  and 
Prices,  and  plenty  of  Information.    Address, 

JAMBS  VICK,  Eocheater,H.T. 


TO  TOUN6  MICROSCOP1ST8 


We  will  land  6  odd  aamben  of  tte        . 

JOUBHAL  OF  MIOBOBCOPT  for  16  ona-caat  ataa^a. 
Theae  nambars  oonlain  aa  BBudi  latanatlng  naMar  (•- 
lathag  to  the  uaa  of  the  MIoroseope.  the  eoUaetiag  and 
pepariag  of  Obtaeta.  sad  other  intareaUng  auttar,  aa 
is  uanany  found  la  a  one*do1lar  boOk. 

Yearly  subsortption  to  the  AMBBIOAS   JOUIBIAIi 
OF  MIOB0600F7  $1.00.  jiOBlBge  firee. 


AMBBIOAX  JOUBNAL  OF  WICBOSOOFT. 

P.  O.  Boa  83fa,  Bow  Toi*. 


20  Slides  in  One. 

Twenty  named  DIATOMS  on  one  alide,  fkom  Tarloua 

farts  of  the  world,  for  12.     Arranged  in  straight  IXnea. 
'ine  tests  on  each  slide. 

W.  W.  BINBB,  Cheena»Iowa. 

DIAIOMS!!  burg.  AmtaKoQ^  and  IQ 
other  Celebrated  Deposita,  elegantly  mounted.  Meanla 
each;  aiz  for  t9.60. 

1  X^>b  1     SLlL)It)S!!  liBe,aoQOKdlaff£ 

eesolTability,  ineludlng  p.  angnlatnm,  H.  rhombotf&e* 
a  gemma,  and  A  PeUualda;  t4  aaoh. 


frvalort  /br 


O.  L.  PinOOLAB, 
686  BIghth  Blnat,  BiehmoadTa, 


JOXntNAL  OF  laOBOSOOPT. 


JAMES  W.  QUEEN  &  CO., 


924  Chestnut  Street,  Philadelphia, 

MANUFACTURERS  OF  MICROSCOPES, 

And  Other  Optical  Instruments. 

SECOND  -HAND    MICROSCOPES. 

BEOK'S,  GBOirOH'S,  BOSS*,  NAOHET'S  HABTNAOK'S,  ZENTMAYBB'S  AND 
OTHEB  MAEEBS,  EEOM  25  TO  60  FEB  GENT.  BELOW 

THE  OATALOGUE  PBIQES. 
Priced  and  lUnatrated  Oatalogaea  sent  by  mail  on  application— -Part  Ist,  Mathematical 
InBtnunents,  IpO  pages;  Ptet  2d— Optical  Instroments,  144  pages. 

8FB0TA0LBS,    BTE-GLA8aE8,  OFERA-GLASSBS,  BFT-GLASBES,  TELBSOOFBS,  HAGHimNG 
GLASSES,  MI0B0S00FB8,  GLnfflOAL  THEBM0HEXBB8,  BAB0MBTKB8,  BTO. 


MISFIT   CARPETS. 

(Trade  Mark  Copyrighted.) 

English  Bnunels,  Three-Ply  and  Ingrain.  Elegant  Stair  Bods;  also  Stair 
Carpets,  Carpet  lining.  Velvet  Bugs,  Oil  Cloths,  Crumb  Cloths,  llattings^ 

&C.,  Ac,  very  cheap,  at  the  old  place, 

112  FULTON  STREET,  NEW  YORK. 

Carpets  carefully  packed  and  sent  to  any  part  of  the  United  States^ 
O.  O.  D.,  free  of  Express  Charges.  Call  or  send  for  Explanatory  Circular 
and  Price  Liet J.  A.  BENDALL. 

WOODWARD  PRISMS. 

Theie  Priimi  are  undoabtedly  (he  best  arrangement  yet  inyented  to  reaoWe  difficult  markinga  by 
oblique  light.  They  are  an  excellent  anbatitate  for  Wenham'a  reflex  iUnminator,  and  their  moder» 
ate  prioe  plaoea  them  within  reach  of  all. 

A  priam  of  unequal  aidea  la  attached  at  ita  base,  by  meana  of  a  minute  drop  of  oil  of  doyea  or 
glycerine,  to  the  under  aide  of  the  glaaa  alip  upon  which  the  object  ia  mounted,  and  the  light 
thrown  at  risht  anglea  upon  the  face  of  the  pnam,  ia  transmitted  directly  to  the  object.  It  la 
peculiarly  adapted  to  microscopes  haying  eomparatiyely  thidc  atagea.  They  haye  been  pronounced 
Dy  all  who  haye  uaed  them  "  working  perfectly,**  '*  great  auoceas.*'^ 

For  ftirther  information  see  '*  Proceedinga  of  the  Royal  Hlcroacopical  Sodety,"  Oct.  9,  1878,[oz 
addxeaa  the  manufacturer, 

Q.  S.  WOOLHAN,  116  Fulton  St.,  New  7ork. 

SENT  BT  MAIL,  POSTAOE  PAID,  FOB  |L26. 
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YOUNG  SCIENTIST. 

A    Practical  Journal  for    Amateurs, 


PUBLISHED  MONTHLY. 


PBOflPKOTUS. 

Hie  mbjeoi  matter  with  whldh  we  ihAll  ohiefly 
oonoem  oonelTet  li  yery  diitinotly  set  forth  in  the 
iiUe  of  the  JonmftL  The  foUowlBg  are  the  detaOe 
of  the  seTeral  departmenti,  and  wi]l  lenre  to  ex- 
plain oar  ftlmg  and  olaimi: 

PEAonoAXi  BoiBiai.— Simple  methods  of  per- 
forming esperimente,  and  of  oonitmoting  home- 
made H^paralu,  will  oeeopj  rnneh  of  our  attention. 
In  thia  department  direettona  tar  making  eoDeo- 
iiont,  for  preeenring  ipedmene  of  Natnral  EQatory, 
and  forforadng  and  managing  aquaria^  eta,  will 
Undaplaoe. 

Amjltkur  M»rnriinoB.~DireotioM  for  making 
deiigna  and  working  drawings,  and  f6r  working  with 
lathee,  oaxpenter't  tools,  scroll  saws,  eta;  and  for 
aoldering,  oenienting.  Tarnishing,  polishing,  eta, 
speoial  attention  being  given  to  new  methods  and 
prooesses,  where  these  are  foond  to  be  real  im- 
provements. The  Tirioos  operattons  mentioned 
will  be  applied  to  the  production  of  speoial  artioles 
ofprsotiealntility. 

Nkw  Books.— New  solentifle  and  praottoal  books 
will  be  dnly  noticed,  so  that  those  who  desire  com- 
plete and  recent  information  on  anj  snbject  may 
know  where  to  get  it. 

OoBBBBPoapJuiom.— In  this  department  we  intend 
to  place  onr  readers  in  commnnloation  with  each 
other,  and  in  this  way  we  hope  to  seonre  for  every 
•onejostsooh  sid  as  mi^  be  reqniredfor  any  special 
work  on  hand. 

ExoHAKoas.— An  exchange  column,  like  that  which 
has  been  such  a  marked  success  in  the  Journal  of 
Mioroooopy,  will  be  opened  In  the  Toimci  Scamtjbi'. 
Tearly  snbsoribers  who  may  wish  to  eoBeihanffe  tools, 
apparatus,  books,  or  the  products  of  their  skill,  can 
state  what  they  have  to  offor  and  what  they  want, 
toUkouieharg€,  Buying  and  seilingmust,  of  course, 
be  cacxied  on  in  the  advertising  columns. 

lLX«u8fnA.TXoin.— The  Journal  will  make  no 
•claims  to  the  character  of  a  **picture  book,"  but 
wherever  engravings  are  needed  to  make  the  de- 
scriptions dear  they  will  be  famished. 

TmrmM~~WU!ty  Cents 


Postage  stamps  of  low  denominations  (1,  S,  and 
2  cents)  received  at  their  lUl  valua 


As  our  Journal  is  too  small  and  too  low*pilDed  to 
claim  the  attention  of  news  dealers,  we  axe  cod- 
polled  to  rely  almost  wholly  upon  subsoripttori 
sent  direct  to  this  oflloe,  and  as  toe  Joomai  is  new 
and  untried,  many  peraons  would  no  doubt  Bke  to 
examine  afew  numbers  before  becoming  regular  sat- 
sciibers.   To  those  who  wish  to  make  a**  trial  trip  ' 


with  us  we  will  send  the  flrst  four  numbers  for 

FIFTEEN  GENTB,  * 

which  is  less  than  the  regular  rates,  as  we  ftel 
assured  tiiat  those  who  male  the  trial  tr^  wOl  in 
most  cases  become  regular  subscribers. 


the 


Where  three  or  more  subscribe  together  for 
Journal,  we  ofTer  the  foUowiDg  liberal  terms: 
Soopiesfor II. 


6 

7 

10 


2.00 

a.7B 

8.00 


■peoial  Oflbr  to  Old  tubseribsr& 

Not  onlv  for  the  purpose  of  increasing  our  sab- 
scription  nst,  but  as  an  acknowledgement  of  the 
good  foeUng  whiofa  prompted  so  many  to  simport 
a  new  and  untried  enterprise,  we  vnil  send  the 
Toum  Bammsr  iVee  to  any  of  our  old  snbecribsn 
who  will  send  us  two  tieio  names  and  One  JhOar, 
That  is  to  sav,  we  win,  to  each  of  our  subsoriboi 
for  1878,  send  three  coplea  for  IL 

Advertisements,  80  cents  per  Une. 

To  avoid  delay  and  mistakes  address  alt  comnm- 
nieations  to  ''^Thb  Yoimo  BammsT,  Box  487^ 
New  York."  and  make  all  checks  and  orders  pay- 
able to  Jonn  Phin. 

On  the  succeeding  nsge  we  give  a  list  of  the 
prominent  articles  which  have  appeared  in  the  firrt 
nine  numbers  of  the  Youm  SuusTuri*. 


9^  Among  the  artioles  which  will  appear  at  aa 

early  date  are: 

Oomplete  Directions  for  Modeling  In  Oby  sod 
Plaster.  These  wlU  be  splendidly  illustoated. 
and  are  so  dear  and  simple  that  any  inteUisent 
boy  or  girl  can  follow  theuL 

Engraving  and  Ornamenting  Qlsss.  How  to  oat 
monograms  and  ornaments  on  tomblera,  wine 
glasses,  and  glass  plates,  bv  means  of  appar- 
atus, which  any  boy  or  girl  of  a  meehisiiwl 
turn  can  make  and  nsa 

Simple  Objects  for  the  Microscope. 

Monthly  Ouide  to  the  most  Interestinff  Objects  in 

the  Heavens,  that  can  be  seen  witE  the  naked 

eye  or  telescopes  of  low  power. 

How  to  Make  a  Balloon. 

How  to  Study  Botany. 

How  to  8(u^  Entomology. 

The  Taming  Lathe;  hints  and  instraottans  ibr 

amateurs. 
Hints  on  Fret  and  Scroll  Sawtaig. 
How  to  Become  a  Good  Mechanic;  what  Stadim  ts 

Pursue  and  how  to  Study. 

Finishing  Wood-Work. 

How  to  Make  a  M'  gnet  out  of  a  Poker  without  a 

Battery. 
The  Magic  of  Sdenca    A  series  of  the  most  reeant 

)nd  wonderful  parlor  experiments. 
TheSdenoeofMagia    Aseriesofartieles  expHiB- 

ing  the  tricks  of  magklans. 
Hono>Made  Sdentttto  Appantus. 


JOUBNAIi  OF  MIOBOSGOPT. 


.  WHAT  WE  HAVE  DONL 

The  foUowing  ii  4  list  of  the  moit  importtnt 

artiolea  th*t  have  ftppeued  in  the  Youiva  Sciehtibt 

dozing  the  past  nine  months: 

JUiutrated  arUdn  are  marked  *. 

Jajivabt.— Ifakeshift  Apparatas— Its  Snooesses  and 
Failures;  General  Boles  to  be  Obserred  in  Dsiog 
Oements;  OoUege  Workshops;  Oor  Arms;  Aiding 
the  Swindlers;  li^oefaction,  of  Oxygen;  *The 
Art  of  SharpeidDg  JBdge  Tools;  'Penny  Mioro- 
soopes;  *ANew  Slide  for  Mioroscopic  Objects; 
Self-lighting  Lamps;  Home-made  Telephone; 
Lead  in  Paraffin  Oil;  Poisooed  by  Oheap  Jewehy; 
Silk-Worms  at  Large:  Literature  ?s.  Gymnastics; 
Long-liyed  Errors;  Iron  Bird  Shot;  Non-Oon- 
doetors  for  High  Temperatores:  the  Paris  E^- 
Utior;  Plastirof  Pans;  Parasites  on  Canaries: 
A  Go«  d  Mooilsgi^  Brass  Lacqoering;  Ink  that 
will  not  Freese;  iiagnifying  Power. 

TkBBUABT.— Beauty  and  Strength;  *OrosslDg  the 
Atlantic  in  a  Twenty-foot  Boat;  'Simple  Lessons 
in  the  Art  of  Photography:  'Simple  Legerde- 
main; The  Toad  and  itsHaUts;  Ooncemiog  Oor- 
selTes;  A  Good  Watch  for  a  Dollar;  Will  it  Show 
the  Animaiooles  in  Water?  The  Art  of  Sharpen- 
ing Edge  Tools— Scissors;  Mechanical  Qenios; 
'Cheap  Stage  Forceps  for  Microscopes;  How  to 
Measure  the  Magnifying  Power  of  Microscopes 
aud  Telescopes;  Charaoteristici  of  Various 
Woods.      ' 

Mabch.— 'How  to  Bead  a  Drawing;  A  Good  Educa- 
tion; 'Wood  Turning  Tools;  What  Is  a  Diatom? 
Our  Journal  and  its  InilueDce;  A  New  Postal  Law 
for  the  Discoormgement  of  Sdeoce;  What  will 
the  Weather  be  To-morrow?  'Making  Glass  Ap- 
paratus: 'ATen-CeDtGalTsnic Battery;  A  Show- 
er of  Fire;  What  Power  Shall  we  Use?  Paste 
Eels;  Plants  Growiug  tJuder  the  Microscope:  A 
Sanguluarv  Hoax;  Finishing  Mioroscopic  Slides; 
Mechanical  Work  for  Girls;  Counterfeit  Fossils. 

Apbil.— A  Simple  Musical  Instrument;  'How  to 
Bead  a  Drawing; 'Simple  Lessons  in  the  Art  of 
Photography;  The  Mai  Trip;  The  Bight  to 
Make  Patented  Articles;  Miss  Heller's  Second 
Sight:  'The  Development  of  Frog  Spawn:  ^m- 

ge  Hints  for  Beginners  in  Microscopy;  Trichina; 
ow  to  Solder;  'Entomologist's  Pliers:  Temper^ 
^  ing  Small  Steel  Tools;  Our  Ten-Cent  Battery; 
Iron  Shot;  Are  Snakes  Beneflolal? 

Max.— The  Champion  Kite,  and  How  it  was  Made; 
'A  Good  Ten-Dollar  Boat;  Our  Summer  Num- 
bers: Oar  Prizes;  A  Word  to  the  Girls;  'A Oheap 
Condensing  Lens  for  Microscopes;  A  Fifteen- 
Cent  Battevy. 

Jim  —'How  to  Study  Entomology;  'The  Cham- 
^on  Kite,  and  How  it  was  Made;  'A  Good  Ten- 
i)ollar  Boat;  Our  Trial  Trip;  The  Study  of 
Natural  History;  Something  out  of  Nothing; 
'Mounting  Bosfd  for  EntomologistB:  Aquaria; 
A  House  Fired  by  a  Milk  Can;  Lichen  Orna- 
ments; What  Will  the  Weather  Be? 

July.— 'How  to  Begin  the  Study  of  Botany;  How 
to  Study  Entomology;  Simple  Lessons  in  the 
Art  of  Fhotographr;   How  to  Study  Science; 

0HOW  to  Make  an  Aquarium  of  Microscopic  Ob- 
jects; The  Hydra;  TheAqnarinm;  Contributions 
for  the  Young  Scientist;  Fourth  of  July  Pistols; 
New  Photographic  Process  fbr  Copying  Draw- 
ings;'How  to  Make  a  Drawing  Board  that  will 
not  warp:  Yeneenng;  Clothes-Moths,  and  How 
to  Get  Bid  of  Thim;  A  Large  Musieal  Box;  Ce- 


menting LabeUi  to  Metal;  Stand  for  Cut  Flowers; 
Cure  for  Bums;  Another  House  Fired  by  a  Milk 
Can;  Case  Hardening;  An  InstmctiTe  ExpMi- 
ment.  y 

AnouvT.— How  to  Make  an  Herbarium;  How  to 
Study  Entomology;  'An  Interesting  Enwriment; 
•The  Archer-Fish;  To  Preyent  Day  Dreaming; 
Canada  Balsam  Microscopes;  Paste  Eels;  'A 
New  Form  of  Stage  Forceps;  Articles  in  Prepar- 
ation; Crystallization;  How  to  Make  an  iEolian 
Harp;  Hints  on  Filing;  Iridescent  Glass;  Indellp 
ble  Indian  Ink;  Hatchmg  Alligator  Eggs. 

SDTKianB.— 'How  to  Make  Indian  Canoes:  How 
to  Make  an  Herbarium;  Simple  Lessons  in  the 
Art  of  Photograpby;  'A  Mew  Form  of  Frog 
Plate;  'A  CoUecthig  Microscope;  Pond  Hunting; 
Bules  for  Using  Glue;  A  Story  of  Science;  A 
Liberal  Offer;  Hints  on  Filing;  Mucilage. 


WHAT  PEOPLE  SAY  OF  US. 

In  a  letter  to  the  Editor,  Oliyer  Wendel  Holmes, 
the  genial  **Autocrat  of  the  Breakfast  Table,"  says: 
"  I  am  much  pleased  with  the  Touhg  SannrnR. 
It  makes  me  want  to  be  a  boy  again." 

**  It  Is  a  Uttle  publication,  calcuUted  to  caU  out 
and  educate  all  the  latent  ingennity  and  tUrst  for 
knowledge  which  the  youthful  mind  possesses,  and 
we  hope  it  will  win  its  way  into  eyery  household  in 
the  land."— [Sdentiflc  Press. 

'*Wehayeneyerseen  a  periodical,  designed  for 
youth,  which  came  nearer  to  our  idesi  of  what  soeh 
a  Journal  should  be."— [Canadian  Pharmaoentical 
JoumaL 

"The  TouHo  Sozsvtxbt  is  one  of  the  choicest 
pubUcations  for  Juyenile  minds  in  this  country. 
Eyery  page  treats  on  subjects  of  importance  to 
young  and  old,  portrayed  in  a  clearly  compre- 
hensiye  manner,  which  at  once  Interests  the  young 
idea  in  its  careful  perusaL"— (Lapeer  Clarion. 

"The  work  Is  a  copiously  Illustrated  monthly, 
and  is  ftill  of  practical  hints  that  will  instruct 
and  amuse  the  young  fblks."— [Industrial  Sohool 
Adyocate. 

"A  small  but  elegant    and  yery  instrootlye 
monthly."— [Pittsborg  Chronicle. 

"Contains  the  best  jpossible  reading  for  the 
yoong  of  both  sexes."— [Ottawa  JoomaL 

"It  is  ably  edited  by  John  Phin,who  will  make 
a  large  place  In  the  heart  of  the  rising  generation, 
if  he  persists  In  his  yenture.  We  hope  bis  soooess 
in  the  field  will  be  equal  to  the  article  ftimished— 
first  best."— [Sunset  Chimes. 

"The  articles  are  Written  In  a  popular,  read- 
able style,  and  proftisely  Ulostrated."— Akron  City 
Times.    • 

"  The  YoDiio  SomiTiw  is  exoellent  in  conception, 
and  well  desired  to  amuse  and  instroot  yoong 
people."— [Chicago  Eyenlng  JoomaL 

"TheTouNoSazsHTiST  is  a  handsome  monthly 
magaiine,  each  nomber  oontaining  about  16  pages, 
handsomely  Ulostrated.  It  will  sopply  a  plaoe 
which  has  Seen  heretofore  onoccopieo.  The  copy 
before  ns  comes  folly  op  to  the  promise  of  the  pros- 
pectus."—[The  Times,  Iroquois,  Mich. 

"It  Is  a  Journal  which  should  be  In  the  hands  of 
both  young  and  old.  and  is  a  great  benefit  to  the 

Joung  scientist  as  well  as  the  adyanced  profssaor. 
t  is  a  thousand  times  more  yaloable  than  the  dime 
noyel  series,  so  moeh  read  by  boys.  PareDts  woold 
do  well  to  haye  it  in  their  hoos^olds.'— [^ha 
Iron  Home. 
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THE  NEW  WOKKINO  MICiBOSCOFE. 

This  Uicrcieoope  hae  iusC  been  brooBht  out  by  Mr.  Oeo.  Walo,  whose  reputation  as  a  maker  of 

flne  BlandBlSBo  wall  known.    It  omlHidieB  Heveml  new  and  Iniportaiit  (e»tu~-    ♦"— — -• ■ 

trbich  Is  the  method  of  hanKlnic  the  biMly.  eo  that  It  mar  be  made  t«  InoUi 

method  now  In  peneral  iiflc lor  thit*  purjioae  chantcee  the  jiosllion  of  the  06uua  vj  i^jrHYjtr  <ji  luu 
'  Htrumeot.  and  renders  the  mlcroEiooti).'  more  or  leas  UDHleady.  The  new  method  amlds  this  diffl- 
.jlty.  The  Htose  in  of  a  new  conBtruiTlinD.  very  thin,  bo  as  tu  admit  tbe  greateHt  oblioulty  In  the 
.Uumlnation  of  objecta,  and  with  clips  whieh  move  ronnd  it.  thuB  giving  many  of  the  advantages  of 
n  rotary  stacie.  Tbe  clips  may  bo  nuslly  nud  ciulckly  removed,  ao  a»  to  leave  a  clear  Htase,  uuTtbey 
may  also  be  ao  applied  hs  to  hold  tbe  slide  asainBt  the  under  side  ot  the  Btage.  when  very  oblique 

S"  ht  Is  required  tor  rosolvlne  difll<^ult  U'St  objecta.    The  diaphragm  Is  of  tbe  lila  pattern,  a  form 
Ich  la  KeDerally  acknowtedned  to  Tw  the  bPHt.  but  whlob  baa  bltherto  been  very  eoetly.  tbosa 
niuelly  supplied  belnssoldtortK.  This  Iris  diaphragm  Isanewfomi. which,  with  several  otAertea- 
~  ot  this  stand,  hasbeerv  patented  by  Hr.  Wale,  tt  may  be  eosllyandqulokly  applied  or  removed. 


turee  01  this  stand,  has  beerv  patented  by  Hr.  Wale.  It  may  beeosllyandqulo— .  _, 

This  Uicroacope  U  of  substantial  make,  elegant  doslxn.  and  thorouarnly  Kood  workmanship, 
has  the  Society  sorew;  drawtube  with  aoclely  screw  at  lower  end  for  rpcejylpg  long  foCTiHotaeeUv 
anHlyzlns  prisui.  ete. ;  plane  and  conoave  mirrors,  the  distance  of  wtilch  from  the  object  may  oe 
VBried  ;  two  Eye-pleoea :  a-S  and  l-B  OhjeetlvcB  of  Wale's  HIsloloBleal  Series.  It  Is  very  complete  in 
ill  lie  appolntmpnts.  Is  capable  of  receiving  and  doioK  justice  to  any  awesBorles.  and  la  contained 
a  handsome  black  walnut  box.  with  brasH  handle,  lock  and  key.    It  is  eaual  to  all  the  ordinary 


tequlremeats  ol  any  physician,  btudout  or  naturalist.     9S'SoUi  ordu  bv  Iko 

FBICB-Wttlk  ASMIUI^I,  H  KboTo  deaorlb*!       ....       tStt.OO. 

INDUSTRIAL  PUBLICATION  COMPANY,  176  Bnttdway,  New  Yvrk. 
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SCHNTIFIG  BOOKSc 

OaUlotfae  wnt  fre«  by  mall  mi  kppUoAtloA. 

E.  k  F.  N.-BPO».  446  Bvoome  Street,  K.  T. 


Benj.  Pike's  Son  b  Co., 

OPTICIANS 

930  BROADWAY,  KT.Y- 

?B.OFSBSI0NAXi    MICB0800PE 

Of  our  own  make,  haaall  Brasa  Stand.  Coarse  aodyine 
Adjaatment,  twe  Kye-PieceB,  a-4  and  1-6  icch  Walee 
EcoDomJc  ObjectiTei,    Condeneer*    Forceps,    Object*, 
Book,  et<J.,  whole  In  Mahogany  Case.    Price  |60. 
STAGE  and  EtE-PIEOB  BOOBOMETEES. 
THCT  GLASS  OIBOLES  AND  ^QtlABES. 
PIN^  OBJECTS  FOR  MIOEOSOOPE. 


W.  M.HABIRSHAW|P.C.S.r 

OHEMIOAL  ENGINEEB, 
AND    ANALYTICAL   CHEMIST. 
SS  New  Streetf  New  York  City,- 

t  i-r^|-  I --^  ■«■  ■  --.---  ■■■■ 

microscopic  Objects 

or  TBS  FINEST  QOAUTT,  AT 

Creatly  Jfeduoed  Prices. 


MOUNTINa  MATERUIS 


OF  S¥SBS  KIKD. 


A.  K.  EATON,  Chemist, 

KAiraVAOXOBBK  OF  PfUBHS. 

TELEPHONES    SPECTROSCOPES, 

••to.    droslmrfaniUlied  on  appUoettonto    ^ 


J.S.Cheyney 

(LATB  OF  JA1CB8  W.  QUBBR  k  00) 

iO'o.  308  WalniLt  Street, 

PHUADKLPHU,  PA. 


8R0WN  BROTHERS  &  CO., 

59  Wall  Street,  New  York. 

issins 

tOBUMIAL   AtlD    TRATBLnS^  CUDITS, 

AndUble  in  all  parte  oi  iho  wo?kU 


NEW    POLARISCOPe  OBJECT. 

dtiinate  of  Gtuinine 


An  toUrely  new  and  n)o«t  gbrgeoua  Crystal,  quite 
QUiaue. 
Will  he  sent  to  any  addreat  on  Teceipt  of  76  centi. 
Foraale  ovi^t  hy  B.  A  J.  BlSOKt 

KanuTg  Opfcielani,  921  Oheitnnt  St,  Philadelphia. 


Dr.  "Woodward-s  Prism 

By  nodlal  rtqnait  of  Dr.  Woodward,  ws  bars  con- 
■truotedhlaKSW  FBIBH  for  Diatom  Work,  and.  are 
pt«p»rc4  to  fnrttlilill 

MOUimBD  BBADT  FOB  U8B.  FOB  |1 60. 
^nt  t^sny  addrSM  by  mail  on  raeelpt  of  the  prioo. 


Revolving  Tables. 

Walnut  Top,  a  ft  U  in.  diameter.  '  WHh  aix  draweri. 
each  anitable  for  holding  acoeraorlea,  or  lOQ  all  dee. 
Pirot  gronnd  into  aooket.   Wftrrantedftrm  and  atable. 
Neat  and  Bnbatantla].    Prloa  $9.76,  for  a  abort  time. 
Oiron^ir  Walnnt  ttop.  without  drawera,  $6.00. 

OSa  B.  FEI«L,  a  &, 


For  partlcnlara  aAdreaa 


S: 


S17  Main  Street,  BnfAOo,  IT.  Y. 


V. 


h  J.  BBOK.  Kannfg  Opti( 
931  Oheitnnt  Street. 


Optioiana, 

FhUad^piUa. 


BarvaB 

A  clean  copy  of  <^  Pntehiird's  Infnaoria,'*  edition  of 
1861.   Addre«A,Btatin(t  condition  and  price, 

AtfKBIOAir  JOURNAL  OF  ICICROBOOPY, 

Box  4676,  Slew  York. 


THE  AMERICAN  JOURNAL  OF  MICBOSOOPl. 


BOSTON  OPTICAL  WORKS 

CHARLES   STODDER, 

131  BeTonihire  Street,  Boston, 

Beoeivas  and  ^xeoutog  all  orders  for  Mioro- 
soopee,  ObJeotiTee  and  Telasoopes  made  by 

ROBERT   B.  TOLLE8. 


8PE0IMEK  OF  LETTERS. 

LOHPON,  19th  July,  1978; 
Mr.  Charles  SHodder: 

DxAB  So— The  ToUes  l-ith  and  l-8th  ObjectWes 

that  were  tried  by  Ur.  Dallinger  (see  Aiuebioait 

JouBHAii  ow  tfioBOBOoFT,   Julf,  1878)  Were  pnr- 

ohaaed  by  me.    Both  these  lensei  are,  in  my  Jndg- 

ment,  superior  to  anything  made  this  side  of  the 

Ailantio.    Still  I  am  wanting  a  fine  higher  power 

lens,  and  If  there  is  anything  better  to  be  had  in 

the  world,  I  think  Ur.  ToUes  is  the  man  to  do  it. 


Big  Celebrated  }f umber h^ 

308-404- 1  70-35 1 

aiui  his  other  styles  may  be  had  of.aH  cUalers 
^  throitghout  th€  world, 

JoBBph  diUbtt  dc  SonSt  New  York. 


AUGUST  STENDICKE, 

Kauiiractarer  of 

Optical    InstrumentSi 

329  East  Twentj-tbird  St.,  New  York. 

Weald  Inform  those  vho  desire  Optleal  Instniments, 
and  parte  of  Inetroment*  (sooh  m  £7e-Pl«eM,  Objeoi* 
Olaseeii.  AHronomical  Instnxmente  and  Astronomlcsl 
Eye-Pieces,  Prisma  of  Crown  and  Flint  Olaaa,  Speotnua 
Apparatus,  etc.)  that  he  Is  prepsred  to  furnish  any- 
thing in  this  direetion  of  the  Tery  best  qiaallty  and  at 
very  moderate  priees. 

8TUDEHTB  BP^EEOTBOSOOPSB  for  $60;  and  MXOBO- 
SPEOTBOSaOPBS  and  HIOOL'B  PBISM8,  for  Polsrising 
Apparatus.  All  kinds  of  auxiliary  Optloal  Apparatus 
Trade  to  order.    Bend  for  Priee  Lists 


Bausch  &  Lomb  Optical  Co., 

HAiniFAOrrUBSBS  OF 


•vv    NEW   MODEL '^rf 

Microscopes 


470  Nortlft  St.  Paml  St.,  37  H«iiil»A  Ijabs, 

BOOHBBT^  N.  T;  NSW  TORK.fi.7! 

The  BAU80H  *  LOtfB  OFTIOAL  OOICPANT  hsre 
for  several  years  been  engaged  in  maauftMturinc 
WOBKINQ  IttCBOBOOPBB  on  new  and  improTed 
aodsls.  The  different  styles  have  been  elaborated 
under  the  supetTtsion  and  by  theadvloe  of  ike  ablest 
Kieroseeplsts  of  the  oonntiy.  They  can  therefore  be 
guaranteed  to  be  faUy«ap  to  aM  the  requirements  of 
Qioee  who  need  a  really  flrsi-oUss  Working  instrameDt 
of  any  of  th«  different  graded;  anfl  being  mamttectured 
In  large  numbers,  and  wlm  every  feoUlty  which 
oapitaland  maehinery  oan supply^  the  prloea  are  very 
low.  Physloians,  Students.  HaturaUsts,  Amateuis  sod 
rsnUUes.  who  intend  to  proonre  a  mloroseope,  would 
do  well  to  send  for  our  Illuitrated  Oatata^iQi^  which 
deeoribeslnstruments  ranging  In  ^ioe  frmn  the  $3.60 
BotsBlst's  ICIorosoope,  to  ProfMslonal  tnatmmeoti 
worth  $SOO.O(l  and  furnished  with  all  the  modern 
vppUinees.   Address 

,   BAUSCH  ft  LOMB  OPTICAL  CO., 

37  Naidfu  Lfitac,  Woiw  Tork. 

Liverpool  &  London  &  Globe 

INSURANCE  COMPANY,  I 

New  York  Offioe,  No.  45  William  Street. 

Statement  6f  U.  B.  BBANOH,  January   1,  1879. 

Assets  in  United  States. M,3O1,097.O7 

Total  UabiUtieSjinolading  re<insnranoe  2,480,605.86 

Surplus ,  1,871,291.21 

Income  in  U.  S.  during  1878. 2,600,683.34 

Ezpenditnres,  including  losses 1.971,219.83 

J,  B.  PiriiSfNDRD,  RosidoBt  Naift»ger. 

==^  OBIECTIVES  FOR  SALE, 

Aiirst-olass  112  (18T8)  Gundlaoh,  ■  specially  selected 
and  very  superior.    Price  |40.00. 
Wales' i-tnch.    Price  $8.00.    Address 

J.  W..  Care  of  this  JouniaL 

AMERICAN  STEEL  PENS^ 


Of  unexceptionable  QuaUtgr  and  Temper.   Leidiag 
Nos.,  048. 14, 180. 161»  88S. 

ESTERBROOK  STEEL  PENICO,, 

Works:  Oamden,  K.  J.  2t  John  St.,  Vew  Torhl 


THE   AMERIOAN 


Journal  of  Microscopy, 


-AJNT3 


POPULAR   SCIENCE. 

Sutoscriptlon   $1,00  a  year.     Address  all .  Oommuxiications  to  THE  AJEEBZGAJT 

^OTJBKAL  OF  lCIOBOaCOPT»  P.  O.  Box  2,862,   Kew  Tork. 

Entered  at  the  Post-Office  at  New  York  as  second-class  matter. 

.^  '  -  -i  -  ■■^-_r-  jr  I  ■  p-^Mjj  ■  »■ -— I  —  —.^i--     ■  — ■■  ■     -■ ■■  w.     ^.  I  I    ■   —  —■ 

■*-  ■  '  ■■■■■■■■■»»^  ■  ■■■■  I  ■■■  I   ^i»iw— ^^    ■^■■-*-.  .p  —       M^i  ■■  ■^-,       ■^■^.^.      ■  ■■!»■■  »■.  ,        ■,,■—■,—  ■■■         ■         ■■^■■■■, 

YoL.  rv.        NEW  YORK,  JULY,  AUGUST,  SEPTEMBER,  1879.      Nos.  7, 8, 9. 


SCIENTIFIC  BOOKSc 


Oiitatofiis  Mnt  frM  by  mall  on  sppltoatlon. 

ILhT,  K.  8P0N.  446  Broome  SirMt.  N.  T. 


U 


M 


PROFESSIONAL 

MICROSCOPE, 

of  our  own  make,  with  all-brass  Stand,  Coarse  and  Fine 
Adjustment,  two  Eye- Pieces,  3-4  and  1-3  inch  Wales  Objec- 
tives, Condenser  on  a  brass  stand,  Forceps,  Objects,  Rook, 
«tc.,  etc.:  whole  in  6ne  mahogany  case,  with  lock  and  draws. 


I>RIOB,   S5  0. 

(Same  as  sold  three  yeart  ago  for  $100) 
Send  for  illustrated  price  lt>t  of  same. 

BENJ.  PIKE'S  SON  &  CO., 

930  BROADWAY,  N.  Y. 

The  undersigned   has,  af\er  considerable   experimenting, 
succeeded  in  producing  the  new  Polarisc<)j>e  Object, 

Quinate   of   Quinia, 

It  is  considered  by  all  who  have  seen  It  to  be  the  hand- 
somest Polanscope  object  known.  Will  be  sent  to  any 
addresK  on  receipt  of  sixty  cents  in  3-cent  postage  stamps. 
A  liberal  discount  to  the  trade.     Address 

A.  P.  BROWN,  Chemist,  P.  O.  Box  15,  Camden,  N.  J. 


BROWN  BROTHERS  &  CO., 

59  Wall  Street,  New  York, 

1B8UB 

COHUnCIAL   AVB    TRATBLBftS'   CREDITS, 

ATftiUblo  in  »U  perte  of  the  world. 
_        __  ^^^     SEILER'S 

1SECTIOIV  KIVIFE  AND  CABRICR. 

WALMSLBY'S 
FREEZIIVO  IVIICROTOIIIE. 

Manufactured  ONLY  by 

JR.  &  jr.  BJECMC, 

Mamifacturing  Opticians,  1016  Chestnut  St.,  Philadelphia. 
Illustrated  and  Priced  Catalogue  of  146  pages,  mailed  to 
any  address  for  three  stamps. 


W.  M.  HAB1R8HAW,  F.C.8., 

OHEMIOAL  ENGINEER,  . 
ANJO    ANALYTICAL   CHEMIST, 
1S9  Prtmt  Street^  New  York  €Hiy, 

Microscopic  Objects 

or  THB  rnnnT  qoautt,  at 

Greatly  Reduced  Prices. 

MOUNnNCf~UAT£RIALS 

OF  EVEBT  KIND. 

J.  S.  Cheyney 

(LATE  OF  JTAMBS  "W.  QUEEN  k  00.) 

No.  308  Walnut  Street, 

PHILADELPHIA,  PA. 


THK  NKW   POLARlS(  (>I»E  OBJKCTS. 

<|UI]VAXE  OF  <|UINI]V£, 

AlVIVGDALIIV. 

DR.  WOODWARD'S  PRISM,  mounted,  by  mail,  $1.50. 

]^E:1¥    SYAOE   imCROnFVFR, 

In  parts  of  inch  and  millimetre,  side  by  side  fnr  comparison. 
With  many  Otliei*  iN'oveltieH. 

Manufacturing  Opticians,  1016  Chestnut  St.,  Philadelphia. 
Send  three  stamps  for  Catalogue  of  146  pages. 


Revolving  Tables. 

Walnyt  Top,  3  feet  in  diameter.  With  six  drawers,  each 
suitable  for  holding  accessories,  or  100  slides..  Pivot  and 
socket  greatly  improved;  with  stop.  Warranted  firm  and 
stable.  Improved  de.sign.  Price  $9.75,  for  a  short  time 
longer. 

Circular  Walnut  Top,  without  drawers,  $6.00. 

For  particulars  address  GEO.  E.  FELL,  C.  E., 

317  Main  Street,  Buffalo,  N.  Y. 


WHAT  WE  HAVE  DONL 

I9ie  foUowing  is  a  list  of  the  moit  important 

tftlolef  that  ha^e  appeared  l|i  the  ToxTxra  Sgzxstibt 

diiring  the  pait  nine  months: 

JUuttrated  artideg  are  marked  *. 

Jakvabv.— Hakeihift  Apparatus— Its  Socoesses  and 
Failures;  Oeneral  Boles  to  be  Observed  in  Usbig 
Oements;  Oollege  Workshops;  Oar  Aims;  Aiding 
^e  Swindlers;  Liqnefaotlon«  of  Oxygen:  *The 
Art  of  Sharoening  £idge  Tools;  ^Penny  Mlcro- 
soopes;  *Aflew  Slide  for  Mioroscopic  Objects; 
Self-lighting  Lamps;  Home-made  Telephone; 
Lead  in  ParafQn  Oil;  Poisoned  by  Oheap  Jewehy; 
Silk-Worms  at  Large:  Literatnre  vs.  Gymnastics; 
Long-lived  Brrors:  Iron  Bird  Shot;  Kon-Oon- 
dnotors  for  High  Temperatures:  the  Paris  Eihip 
bitior;  Plaster  of  Pans;  Parssites  onOanaries: 
A  QoixL  MuoUiwe:  Brass  Lacquering;  Ink  that 
will  not  Freeie;  UAgnifying  Power. 

FiBBiTABT.— Beauty  and  Strength:  ^Grossing  the 
Atlantic  in  a  Twenty-foot  Boat;  '*Sfanple  Lessons 
in  the  Art  of  Photography;  'Simple  Legerde- 

.  main;  The  Toad  and  its  Habits;  ConcemiBg  Our- 
selves; A  Ck>od  Watch  for  4  Dollar;  WUlit  Show 
the  Animalcules  in  Water?  The  Art  of  (Siuirpen- 
ing  Edge  Tools— Scissors;  Mechanical  Genius; 
^heap  Stage  Forceps  for  lliorosoopes;  How  to 
Measure  theMagnimng  Power  of  sliorosoopes 
and  Telescopes;  Characteristics  of  Various 
Woods.    •» 

Maboh.-^*How  to  Bead  a  Drawing;  A  Qood  Bduoa- 
tion;  *Wood  Turning  Tools;  What  is  a  Diatom? 
Our  Journal  and  Us  uiluenoe;  A  New  Postal  Law 
for  the  Discouragement  of  Science;  What  will 
the  Weather  be  To-morrow?  ^Making  Glass  Ap- 
paratus: *ATeD-Oent  Galvanic  Battery;  A  Show- 
er of  Fire;  What  Power  Shall  we  Use?  Paste 
Eels;  Plants  Growing  Under  the  Microscope:  A 
SaDguinary  Hoax;  Finishing  Microscopic  BUdes; 
Meebanieal  Work  for  Girls;  Oounteifeit  Fossils. 

Apbhi.— A  Simple,  Musical  Instrument;  *How  to 
Bead  a  DrawingiT£Kmple  Lessons  in  the  Art  of 
Photography;  The  lYial  Trip:  The  Bight  to 
Make  Patented  Articles;  Miss  jQeUer*s  Second 
Sight:  *The  Development  of  Frog  Spawn;  Sim- 
ple Hints  for  Beginners  in  Microscopy;  Tnohina; 
HOW  to  Solder;  ^Entomologist's  Pliers;  Temper- 
hig  Small  Steel  Tools:  Oor  Ten-Gent  Battery; 
Iron  Shot;  Are  Snakes  Beneficial? 

Mat.— *The  Champion  Kite,  and  How  it  was  Made; 
*A  Good  Ten-Dollar  Boat;  Our  Summer  Num- 
bers: Our  Prizes;  A  Word  to  the  Girls;  *A Oheap 
Condensing  Lens  for  IGcroscopes;  A  Fifteen- 
Oant  Battery. 

JuitB  — *How  to  Study  Entomology;  *The  Cham- 
pion Kite,  and  How  xt  was  Made;  *A  Good^Ten- 
DoUar  Boat;  Our  Trial  Trip;  The  Stuay  of 
Natural  History:  Something  out  of  Nothing; 
^Mounting  Board  for  Entomologists;  Aquaria; 
A  House  j?Hred  by  a  Milk  Can;  Lichen  Orna- 
ments; What  Will  the  Weather  Be? 

July.— *How  to  Begin  the  Study  of  Botany;  How 
to  Study  Entomology;  Simple  Lessons  in  the 
Art  of  photography;  How  to  Study  Science; 
How  to  Make  an  Aquarium  of  Microscopic  Ob- 
jects; The  Hydra;  The  Aquarium;  Contributions 
xor  the  Toung  Scientist;  Fourth  of  July  Pistols; 
New  Photographic  Process  for  Copying  Draw- 
ings; *How  to  Make  a  Drawing  Board  that  will 
not  Warp;  Veneering;  Clothes-Moths,  and  How 
to  Get  Bid  of  Them;  A  Large  Musical  Box;  Ce- 


menting  Labels  to  Metal;  Stand  tor  Cut  Flowers; 
Cure  for  Bums;  Another  House  Ffcred  by  a  Milk 
Can;  Case  Hardening;  An  InstructiYe  Experi- 
ment. 

AuousT.— How  to  Make  an  Herbarium;  How  to 
Study  Entomology;  *An  Interesting  Experiment; 
•The  Archer-Fish;  To  Prevent  Day  Dreaming; 
Canada  Balsam  Mlcrosoopes;  Paste  Eels;  *A 
New  Form  of  Stage  Forceps;  Articles  in  Prepar- 

•  ation;  Crystallization;  How  to  Make  an  £oliaD 
Haxp;  Hints  on  FfUng;  Iridescent  Glass;  Indeli- 
ble Indian  Ink;  Hatching  Alligator  Eggs. 

SEFnttBKB.-»*Howto  Make  Indian  Canoes:  How 
to  Make  an  Herbarium;  Simple  Lessons  in  the 
Art  of  Photography;  'A  New  Form  of  Frog 
Plate;  *A  Collecting  Microscope;  Pond  Hunting; 
Bules  for  Using  Glue;«  A  Story  of  Science;  A 
Liberal  Oflidr;  Hints  on  Filing;  If ucDsge. 


WHAT  PEOPLE  SAY  OF  US. 

In  a  letter  to  the  Editor,  Oliver  Wendel  Hehnei, 
the  genial  **Autocrat  of  the  Breakfitst  Tahle^"  sayi: 
'*  I  am  much  pleased  with  the  YouKo  Baasrat, 
It  makes  me  want  to  be  a  boy  again.** 

"It  is  a  Uttle  publication,  oalcukted  to  eaU  out 
and  educate  all  the  latent  ingenuity  and  thirst  for 
knowledge  which  the  youthfm  mind  possesses,  aod 
we  hope  It  will  win  its  way  into  every  household  in 
the  land.**-HiScientiiic  Pxess. 

"We  have  never  seen  a  periodical,  designed  for 
youth,  which  came  nearer  to  our  ideal  of  what  sneh 

J  Journal  should  be."^f  Canadian  Pharmaoentioai 
oumal. 

"The  TouHG  SozsznnsT  i»  one  of  the  choicest 
pubUeations  for  Juvenile  minds  in  this  country. 
Bvery  page  treats  on  subject's  of  importaQce  to 
vonng  and  old,  portravea  in  a  dearly  oompre- 
henstve  manner,  which  at  once  interests  the  yosog 
idea  in  its  careful  perusaL"— {Lapeer  Clarion. 

"The  work  is  a  copiously  illustrated  monthly, 
and  is  full  of  practical  hints  that  will  instract 
and  amuse  the  young  folks.*'— [IndtistriAl  School 
Advocate. 

"A  small  but  elegant    and  very  instnioti?» 
monthly."— [Pitts)>urg  Chronicle. 

"Contains  the  best  possihle  reading  far  tfafl 
young  of  both  sexes."— [Ottawa  JournaL 

"It  is  ably  edited  by  John  Phin,who  will  make 
a  large  place  in  the  heart  of  the  rising  generation, 
if  he  persists  in  his  venture.  .  We  hope  Us  suooeu 
in  the  field  will  be  equal  to  'the  srtlole  ftunished— 
first  best."— [Sunset  Chimes. 

"The  articles  are  written  in  a  popular,  resd- 
able  style,  and  proftuely  illustrated.**— Akron  Oity 
Times. 

"  The  TouNO  dcnoniBT  Is  excellent  in  coneepiiOB, 
and  well  desired,  to  amuse  and  instruct  young 
people,"— [Chicago  Evening  Joumid. 

"TheYbmroSOisiiTniT  is  a  handsome  monthly 
magarine,  each  number  oontaining  about  16  pagei, 
handsomeW  illustrated.  It  wiU  supply  a  plaoe 
which  has  been  heretofore  unoccupieo.  The  oopy 
before  us  comes  ftadly  up  to  the  promise  of  the  pros- 
pectus."—[The  Times»  Iroquds,  Mich. 

*^  It  is  a  Journal  which  should  he  in  the  hands  oi 
both  young  and  old.  and  is  a  great  bencAt  to  the 
young  scientist  as  well  as  the  advanced  piofeflsor. 
It  is  a  thousand  times  more  valuable  than  the  dime 
novel  series,  so  much  read  by  boys.  Pateafts  woud 
do  well  to  have  it  in  thehr  households.* --[Tb» 
Iron  Home. 


JOURNAL  OF  MI0BOSCX)PT. 


.  WHAT  WE  HAVE  DONL 

The  following  ii  a  liit  of  the  moit  important 

artides  thai  h*T6  appeared  in  the  Youkq  Sgzxxtut 

during  the  past  nine  monthi: 

JStuubraUd  artideM  are  tnarked  *. 

jAjnjABT.— Makeshift  Apparatns— Its  Sncoestee  and 
Failnrei;  General  Bolet  to  he  Obeerred  in  Dsing 
Oemente;  College  Workshops;  Our  A^ms;  Aiding 
the  Swindlers;  Ii<mefaotion«  of  Oxygen;  ^he 
Art  of  Sharpening  JBdge  Tools;  ^Penny  Mioro- 
soopes;  *ANew  Slide  for  Mioroscopic  Objects; 
Seu^Llghting  Lamps;  Home-made  Telephone; 
Lead  in  Paraffin  Oil;  Poisoned  by  Cheap  Jewelry; 
SUk-Wonns  at  Large;  Literatnre  vs.  Qymnastios; 
Long-liyed  Errors:  Iron  Bird  Shot;  Kon-Con- 
dnotors  for  High  Temperatnres^  the  Paris  fohi- 
bitior;  Plastirof  Pans;  Parasites  on  Canaries; 
A  Oa  d  Mnoilage;  Brass  Lacquering;  Ink  that 
will  not  Freeze;  Magnliying  Power. 

FxBBVABT.— Beantyand  Strength:  ^Crossing  the 
AtUntio  in  a  Twenty-foot  Boat;  *8imple  Lessons 
in  the  Art  of  Photography:  ^Simple  Legerde- 
main; The  Toad  and  its  Habits;  Conoemiog  Oor- 
selves;  A  Good  Watch  for  a  Dollar:  Will  it  Show 
the  Animalooles  in  Water?  The  Art  of  Sharpen- 
ing Edge  Tools— Scissors;  Mechanical  Genios; 
*Oneap  Stage  Forceps  for  Microscopes;  How  to 
Measure  the  Magni^lng  Power  of  Mierosoopes 
and  Teiesoopes;  Ohsiacteristlcs  of  Various 
Woods.      ' 

Maboh.—*How  to  Bead  a  Drawing;  A  Good  Educa- 
tion; *Wood  Turning  Tools;  What  is  a  Diatom? 
Our  Journal  and  its  uiluence;  A  New  Postal  Law 
for  the  Discouragement  of  Science;  What  will 
the  Weather  be  To-morrow?  *Making  Glass  Ap- 
paratus: *ATen-Cent  Galvanic  Battery;  A  Show- 
er of  Fire;  Wh»t  Power  Shall  we  Use?  Paste 
Eels;  Plants  Growing  Under  the  Microscope:  A 
Sanguinary  Hoax;  Finishing  Ifiorosoopic  bliaes; 
Me<&anical  Work  for  Girls;  Counterfeit  Fossils. 

Apbxl.~A  Simple  Musical  Instrument;  *How  to 
Bead  a  Drawing:  ^Simple  Lessons  in  the  Art  of 
Photography;  The  Trial  Trip;  The  Bight  to 
Make  Patented  Articles;  Miss  Heller's  Second 
Sight:  *The  Development  of  Frog  Spawn:  Sim- 
^  Hints  for  Beginners  in  Microscopy;  TriiBhina; 

,  HOW  to  Solder;  'Entomologist's  Pliers:  Temper- 
ing Small  Steel  Tools;  Our  Ten-Cent  Battery; 
Iron  Shot;  Are  Snakes  Beneficial? 

Mat.-— The  Champion  Kite,  and  How  it  was  Made; 
*A  Good  Ten-Dollar  Boat;  Our  Summer  Num- 
bers: Onr  Prizes;  A  Word  to  the  Girls;  *A Cheap 
Condensing  Lens  for  Microacopes;  A  Fifleen- 
Cent  Battcury. 

Jum  — *How  to  Study  Entomology;  *The  Cham- 
pion Kite,  and  How  it  was  Made;  *A  Good  Ten- 
Dollar  Boat;  Our  Trial  Trip;  The  Study  of 
Natural  History;  Something  out  of  Nothing; 
•Mounting  Boaird  for  Entomologists:  Aquaria; 
A  House  Fired  by  a  Milk  Can;  Lichen  Orna- 
ments; What  Will  the  Weather  Be? 

Jux^T.— *How  to  Begin  the  Study  of  Botany;  How 
to  Study  Entomology;  Simple  Lesaons  in  the 
Art  of  photography;    How  to  Study  Science; 

9  How  to  Make  an  Aquarium  of  Miorosoopio  Ob- 
ieets;  The  Hydra;  TheAouarium;  Contributions 
for  the  Toung  Scientist;  Fourth  of  July  Pistols; 
New  Photographic  Process  for  Copying  Draw- 
ings: *How  to  Make  a  Drawing  Board  that  will 
n<^warp;  Teneermg;  Clothes-Moths,  and  How 
to  Get  Bad  of  Th«m;  A  Lsrge  Musiesl  Box;  Ce- 


menting Labels  to  Metal;  Stand  for  Cut  Flowers; 
Cure  for  Bums;  Another  House  Fired  by  a  Milk 
Can;  Case  Hardening;  An  InstructlTe  Experi- 
ment, y 

AuouBT.— How  to  Make  an  Herbarium;  How  to 
Study  Entomology;  *An  Interesting  Enmriment; 
*The  Archer^Fish;  To  Prerent  Day  Dreaming; 
Canada  Balsam  Microscopes;  Paste  Eels;  *A 
New  Form  of  Stage  Forceps;  Articles  in  Prepar- 
ation; Crystallization;  now  to  Make  an  iBoliui 
Harp;  Hints  on  Filing^  Iridescent  Glass;  Indeli- 
bio  Indian  Ink;  Hatching  Alligator  Eggs. 

Skptdcbeb.—- *How  to  Make  Indian  Canoes:  How 
to  Make  an  Herbarium;  Simple  Lessons  in  the 
Art  of  Photography;  *A  New  Form  of  Frog 
Plate;  *A  Collecting  Microscope;  Pond  Hunting; 
Bules  for  Using  Glue;  A  Story  of  Science;  A 
Liberal  Oflbr;  Hints  on  Filing;  Mudlage. 


WHAT  PEOPLE  SAY  OF  US. 

In  a  letter  to  the  Editor,  Oliyer  Wendel  Holmes, 
the  genial  **Autocrat  of  the  Breakfast  Table,"  says: 
*'  I  am  much  pleased  with  the  Youko  Suumtuit, 
It  makes  me  want  to  be  a  boy  again.** 

*<It  is  alittle  publication,  calculated  to  call  out 
and  educate  all  the  latent  logenuitT  and  thirst  for 
knowledge  which  the  youthnu  mind  possesses,  and 
we  hope  it  will  win  its  way  into  every  household  in 
the  land.**— C8<stox>^<'  Press. 

"We  haye  never  seen  a  periodical,  designed  for 
youth,  which  oame  nearer  to  our  ideal  of  what  such 
a  journal  should  be.''~f  Canadian  Pharmaoent&oal 
JoumaL 

*'The  TouNO  Scimiriirr  is  one  of  the  choicest 
publications  for  Juvenile  minds  in  this  country. 
Every  page  treats  on  subjects  of  importance  to 
voung  and  old,  portrayed  in  a  clearly  compre- 
hensive manner,  wnloh  at  once  interests  the  young 
idea  in  its  careful  perusaL**— [Lapeer  Clarion. 

"The  work  is  a  copiously  illustrated  monthly, 
and  is  ftill  of  practical  hints  that  idll  instruct 
and  amuse  the  young  ft>lks.'*~[Industrlal  School 
Advocate. 

**A  small  but  elegant    and  very  instruotlve 
monthly.''~[Pittsburg  Chronicle. 

"Contains  the  best  possible  reading  for  the 
young  of  both  sexes."— [Ottawa  Journal. 

"It  is  ably  edited  by  John  Phin,who  wlU  make 
a  large  place  In  the  heart  of  the  rising  geDOnitlon, 
if  he  persists  in  his  venture.  We  hope  his  snocest 
in  the  field  will  be  equal  to  the  article  ftimlshed — 
first  best."— [Sunset  Chimes. 

"The  articles  are  Written  In  a  popular,  read* 
able  style,  and  profusely  illustrated."— Akron  City 
Times.    • 

"  TheTouNa  Samrrur  is  exoellent  in  conception, 
and  well  deslcned  to  amuse  and  instruct  young 
people,"— [Chicago  Evening  JoumaL 

"TheTouKoScixxinsT  Is  a  handsome  monthly 
magairfne,  each  number  containing  about  16  pages, 
handsomely  illustrated.  It  will  supply  a  pUoe 
which  has  Seen  heretofore  unoccupied  The  copy 
before  us  comes  ftally  up  to  the  promise  of  the  pros- 
pectus.**—[The  Times,  Iroquois,  Mich. 

"It  is  a  Journal  which  should  be  In  the  hands  of 
both  young  and  old.  and  Is  a  great  benefit  to  the 
young  scientist  as  well  as  the  advanced  professor. 
It  Is  a  thousand  times  more  valuable  than  the  dime 
novel  series,  so  much  read  by  boys.  Parents  would 
do  well  to  have  It  in  th«r  households.*  ^-THia 
Iron  Home. 


THE  AMERIOAN 


C.  B.  ELEINE, 
OPTICIAN, 

27*  Eighth  Avwu0,  2f«w  Torh. 

lUSn^AOTDKSR    OF     UIOKOBOOPIS    AND 
IIIOROBCOFIO  A00XS80KIB8,  and   otbn  Of*imJ 

ILt.DSTBATSD  FRICK-LUJT  WDttna  bf  mdl. 


KICBOSCOPE  FOR  SAJLE. 

dindbf  €y«-pi«cfi,  rerolrini;  diaphrai^iii,  plane  ud  concave 
minon;  purchased  in  i8;8. 

Con $»<» 

CooAtBnag  km  and  aland- w^, -.., t  95 

Jf  inch  Directive,  100  degrees- -'-,-,.-- ....-.---.--  14  00 
Will  be  lold  KpuaEEly  or  togclher  ai  lopercenL  ditcaunL 
In  per&cl  order.  Addmi  C.  W.  HUNT.  Eiccuioc  ol 
Fnndi  M.  Hunt,  deceased.  Well  New  BHghlon,  Suten 
Island,  N.  Y. 

THE  ANGULAR  APERTURE  OP 

MICROSCOPE  OBJECTIVES. 

Bv  Dr.  Quo.  B.  Sliwfthwn. 

by  Dr.  Geo.  E.  Blackham,  beloie  the  M  icimcopkzal  Con^mi. 
held  al  Indianapollt,  should  have  lemained  u  lona  unpub- 
lished in  Enilish.  The  chief  obtucle  to  iu  publicalioa  was 
tbeevpenie  of  dieilluatialioni,  and  ihu,  where  the  number 
to  be  sold  n  camparaEively  snuU,  becomes  an  important  item. 
Feeling,  however,  thai  such  a  paper  ought  nol  10  be  con- 
bgned  to  the  nunb  of  the  Capuleti,  we  have  pude  anaDge- 
menH  to  publish  it,  and  have  contracted  for  the  tlluitTatiom, 
and  pud  hi  ihem.  The  paper  will  be  issued  in  book  form, 
subsantially  bound  in  riaih,  and  the  price  to  those  nhn  sub- 
scribe befere  puhlicaiion  will  be  75  cents.  After  publication 
the  price  wilt  be  raised  10  $1. DA     Address  all  orders  to 

THE  INDUSTRIAL  PUBLICATION  CO., 

I.  Dey  Street,  New  Vork. 

MIOROaOOPE    WANTED. 

Vuted.ftgoodiraTkliigllloroMOpfc  vltbllcab  ul 

l^Itb  looh  obJectlTei  (or  ttaerwbcniUJ .  Will  Bubun 
an  (xiwUaDt  French  mlcroaoopt,  Inrg*  iIm,  WpUl  Ob- 
}KitlTaB,  *Dd  sondttulDf  tana  1  also  a  good  dlTai  ir»tofa. 
and  ItBMMMiy  Mmecuh.    Addrsii 

».  P.  BUTLKB,  Box  SnS,  M.  T.  P.  O. 

Bow.  WUto,  amakrandOrauf  QDurtE;  OnpUoaad 
oth«  ariBlUi;  OtttocloH.  Alblta,  FluBoa*  Xloa.  and 
ottaoT  HnMOTttai  1  BTparatbOM.  Dolnrlt*.  and  sthar 
llln««l(.  FOB  BALE  GHEAPiOTtoauhniiiafaTCDtna, 
abarlglnal  rallM,  foHlli,  ahaUi.  mlnanli.  booki,  looU— 
almoit  aoTthlng.  _ 

O.  LbB.  VHEBLEB,  Btdtord.  R.  T. 

WAMTED.— Tollei'  i-toih  or  i-iiih  i8o'    OljecliTe. 
Addreai,  with  price.  OBJECTIVE,  Lowell,  Masa. 

SILVER  PLATING  ;.rjii:^:^^'& 


RUSTIC    WORK. 

RUSTIC 
Settees, 
Chairs, 
Vases. 

Bird  Houses, 

Sximiiier 

Holies, 
Stnzup 

Boxes 

and  Fences. 

Hanging  Buksts  in  five  sizea:  8,  10, 13, 
18i  Mid  16  inoh«a  diameter;  for  76  oeuts, 
tl.OO,»1.6O,CL0O  and  $2.60.  Sentbjrex- 
preaa  to  any  part  of  United  8t»tM  on  re- 
ceipt of  price. 

Deaigna  of  all  deeoriptions  roannfaotnred 
and  for  aale.  Send  atainp  for  BlostnUd 
Oatalogne.    Mention  tliia  paper. 

RUSTIC  MANUFACTURIHa  CO., 

29  Fulton  Street,  New  York. 


A  BOOK  FOB  EYEBTBODl. 

What  to  Do 
ACCIDENT, 

In  tka  Konntiold,  the  WorkUiap,  Hi«  Faetarr,  u* 
Hi*  Mina,  and  on  Iha  Farai,  tba  Railroad, 

and  EwfyvriMra. 

BanAtomtly  Boand  in  CtoO.    ffflt  TVm. 

ftIh  ao  f;«Bta. 

■it  Bl  OBBEUD  THB0U6H  IWT  BOOXBBLL»  '  ■ 

or  will  b*  MBit  fiM  br  maO  on  rwalpt  of  t>lo*,  br 
The  INDUSTRIAL  PUBLICATION  COMPAHr, 
ITS  BaoAmriT,  Haw  Tou. 


WOOD  ENGBATING. 

T.  P.  D0KALD8OK  will  tain  ordan  fOr  aU  Usd*  ol 
Flnl.OUM  niutoatkni  (or  aatalogHa,  Hawipapaiik 
(to..  >1  Torj  low  ntM.  Being  an  utiat,  h*  U  HiaUad 
to  gTwUy  rodnea  tba  mat  o(  woth. 

Bafanpaa— •■The  BolanUfle  AmarleaD." 

Roam  33,  31  Park  Row,  Nnr  Tork- 
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The  London  Lancet, 

EDITED  BY 

JAMES  G.   WAKLEY,  M.D.,   M.R.C.S. 
Now  (1879)  in  the  Thirty-fifth  year  of  its  Republication. 

t^  Tftie  Americafli  Edition,  as  pnblisftiedL  by  tbe  Industrial  Pnb-^ 
lication    €a^  contains    EYERlTTIIIlVO    relatiiifl:  to    IHedieal  Hatters 
that  appears  in   tlie  orfcrinai  lH»ndon  edition* 

THE  LANCET  is  the  oldest  and  most  practical  Medical  Jonmal  published  in  the  English 
language,  and  is  the  national  British  organ  of  Science  in  its  relations  to  the  human  frame. 

THE  LANCET  is  edited  by  a  corps  of  the  most  distinguished  physicians  of  the  metropolis,  and 
numbers  among  its  contributors,  the  best  medical  and  surgical  talent  of  Europe. 

THE  LANCET  for  1880  will  contain  over  1200  double-column  pages  of  closely  printed  matter, 
exclusive  of  the  advertising  sheets.  The  type  is  clear,  and  printed  on  the  very  best  OEdendered  book 
paper.  Our  pages  contain  nearly  twice  as  much  reading  matter  as  any  other  monthlyznedioal 
ioumal  published  on  this  side  of  the  Atlantic.  Every  effort  will  be  made  to  continue  this  Work,  as 
it  ever  has  been,  the  Standard  Jou rn al  of  Medici ne  and  Surgery. 

Its  pages  are  opened  with  LECTURES,  handsomely  illustrated,  delivered  by  distinguished 
members  of  the  profession  throughout  the  world :  followed  by  the  usual  unrivalled  supply  of  matter 
in  OxigiiuU  Papers,  Hospital  Reports,  Medical  Societies,  Editorial,  Medical  Annotations,  Reviews 
and  Notices  of  Books,  New  Inventions,  Correspondence,  News  Items,  Medical  Facts,  etc.,  etc. 

Subsciriptioii  ^S.OO  per  yeai?.  Sixisle  IViixnbers   SO  cents    each. 

Specitnen  Coptea  (our  gelecHon),  9S  cents. 


By  special  arrangements  with  the  Publishers  of  the  following  Periodicals,  we  are  enabled  to 
nish  them  conioinw  with  THE  LANCET,  at  the  annexed  prices  of  subscription: 
THE  LANCET,  and  Bbaithwaite's  Rbtbosfect.  per  annum      -      -      -      -      -      -      -$700 


THE  LANCET,  and  Thk  PRAcnnoNKB  (London),  per  annum 8-00 

THE  LANCET,  Bbaithwaitb's  Retbospbct.  and  The  TuAXTrmovEa  (London),   per  annum  10  00 
THE  LANCET  and  all  other  publications,  furnished  on  the  most  favorable  terms. 

The  American  Journal  of  Microscopy. 

NOW   IN   ITS   FOURTH   YEAR.  '    ' 

Describes  all  new  improvements  in  the  construction  and  methods  of  using- the  Microscope,  and 
gives  an  account  of  the  discoveries  mtuie  by  it. 

It  addresses  itself  to  the  Naturalist,  the  Teacher,  the  Student,'  the  Physician,  and  the  general 
reader,  and  aims  to  be  simple,  practical  and  thorough. 

IUastratlons.~No  expense  is  spared  in  illustrating  such  subjects  as  demand  it  The  woodcuts 
which  appear  in  our  columns  are  by  the  very  best  artists,  and  our  full-page  plates  have  not  been 
exoellea  by  any  work  produced  in  this  country. 

49*This  Journal  is  not  the  organ  of  any  Societv  it  is  absolutely  independent  of  any  outside 
business  enterprise,  and  has  never  been  controlled  by  any  professional  expert  or  other  interest. 

Gives  the  Proceedings  of  all  the  Microscopical  Societies  of  importance. 

Published    I^fonthly   at   ^l.OO   per   year. 

Vols.  I  and  11.  handsomely  bound  in  cloth,  with  gilt  titles,  $1.25  each.  Vol.  m.  bound  uniformly 
with  Vols.  I  and  II,  $1.60.  Vols.  I,  II  and  III,  bound,  together  with  the  numbers  for  1879  as  issued, 
$4.00. 

J»-SPECIMENS  FREE. 

One  of  the  objects  which  has  been  steadily  held  in  view  by  the  American  Joubnal  of  Miobobooft 
since  its  commencement,  has  been  to  give  to  the  hardworking  student  the  greatest  amount  of 
valuable  matter  possible  for  the  money,  and  during  the  year  1878  we  gave  our  readers  a  volume 
which,  for  quantity  and  quality  of  matter,  is  the  equal  of  any  journal  published,  and  superior  to 
some  journals  of  the  same  class  costing  many  times  its  subscription  price. 

THE  YOUNG  SCIENTIST 

Devoted  to  Amateur  Arts.  Lathes,  Scroll  Saws,  Wood  Carving.  Boat  Building,  Microscopes, 
Telescopes.  Modelling  in  Clav,  Drawing,  Engraving  on  Wood.  Photography,  Parlor  Science. 
Legerdemain,  Aquaria,  Scientific  Experiments,  etc,  etc. 


Liberal  Premiums  and  Club  Lists.    Specimens  Free.    Four  odd  numbers  for  IQ  cents. 

VOLUME  I—BOUND— The  first  volume  of  this  bright  little  monthly  is  now  complete,  and  we 
offer  a  few  copies  bound  in  cloth,  with  handsome  gilt  title,  for  $1.00  each.  As  some  of  the  numbers 
are  now  quite  scarce,  those  who  desire  to  secure  a  complete  set  would  do  well  to  make  early 
application. 

nrinrSTSIAL  FUBUOATIOV  CO.,  14  Sey  Stnet,  lew  Tork. 
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BOSTON  OPTICAL  WORKS 

CHABLES   STODDEK, 

131  Bevoiubire  Street,  Boiton, 

Bebeivee  and  exeoates  all  orders  for  Mioro- 
soopea,  Objeotives  and  Telescopes  made  by 


ROBERT  B.  TOLLES. 


8PE0IUEK  OF  LBTTEB8. 

IiONDOR,  10th  July,  X878. 
Mr.  Oharlts'Stodder: 

DsAB  StB— The  Tollefl  l-4th  &nd  l-8th  ObJeotivM 

th<t  were  tried  by  Mr.  Dftllinger  (see  AxaaoAX 

JovBKAL  or  MiOBosoOFY,  Jaly,  1S78)  were  pur- 

ohued  by  me.    Both  theee  leaiei  ure,  in  my  judg- 

ment,  BUperior  to  Anything  made  this  side  of  the 

Atlantic.    8tiii  I  am  wanting  a  fine  higher  power 

lenii  and  It  there  is  anything  better  to  be  had  in 

the  world,  X  think  Mr.  ToUes  is  the  man  to  do  it. 

******  E******  M.  D. 


STEEL     PENS. 

The  well-known  original  and  popular  Numbers,      ; 

303,-404,-332,-170,-381,! 

and  his  oth«r  styloH,  mnv  be  had  of  all  dealers      I 
throughout  the  world.  f 

JOSEPH  GILLOTT  k  80H8,        Nkw  York.  \ 

HENRY  HOE,  Sole  Agent.  { 


»  \.^  \-^  \  ^  ' 


AUGUST  STENDICKE, 

Ksaufaotitrer  of 

Optical    lustrumeiitSi 

329  East  Twenty-third  St.,  NeV  Yoric. 

Would  inform  ttioae  wlio  deaire  0!];>tloal  Inatroments, 
and  parte  of  ina troments  (luOh  as  £ye.Pisoaa,  Oli|}eet- 
Olaaaea.  Aatronomical  Inatmmeata  and  Astronomical 
Eye^PieceSi  Priama  of  Crown  and  Flint  Olaaa,  Spactmm 
Appacatua,  etc.)  that  be  Is  prepared  to  farnfali  any- 
thing  in  this  dlractton  of  the  vary  best  qnsUty  and  at 
Tsry  moderate  priflsa. 

STUDENTS  8PEOTBOSOOPB8  for  $60;  and  MIORO- 
SPE0TRO80OPE8  and  NIOOL'S  PBISU8,  for  PolarlslMg 
Apparatus.  All  kinds  of  anxillary  Optloal  Apparatna 
maue'loordsr.    Send  for  PrioeLlata. 


C.  B.  ELEINE, 

OPTICIAN, 

274:  mghth  Avenue^  Kew  ITork. 

ICANUFAOTURER  OP  MtOROSOOPES  ANI> 
MICR0800PI0  A00Jt880&fBS,  and  other  Optical 
InatnnosD  te. 

ILT.U8TRAT£D  FRICB.LUrT  sent  free  by  matl. 

^—    ■    ■     —   ■■   ^   ■        m^    ■!*  ■       ■  ■  —11   ■  mm  ■■■■■■—■■       i  ■>■■  ■     ■  ■      ■■  p  ■    ■    ^     ■  ■ 

The  New  Prism 

FOB  OBUQUE  ILLUMINATION. 

This  dettoe  haa  been  thonnghly  tested,  and  when 
wail  made  its  -^eflioisnoy  is  remarksble.  Sverything 
depends,  howeysr,  npon  the  perfSetion  of  the  workman^ 
ship.  Those  offered  by  ns  hare  besn  made  with  greit 
care  by  Mr.  George  Wale,  whoae  thoroughness  In  regard 
to  such  matters  is  well  known. 

The  attention  of  mioroaoopists  in  thla  oountry  was 
flrat  called  to  theee  prisms  by  an  arliole  in  the  Korember 
number  of  tl^ls  Journal,  and  the  prisma  used  by  thti 
writer  of  that  article  were  made  by  Mr,  Wale. 

Sent  by  mail  on  receipt  of  prloa->$1.50. 

IKDUBTBIAL  PUBUGATION  COMPANY, 

ITd  Breadway,  New  York. 

Liverpool  &  London  &  Globe 

INSURANCE  COMPANY, 

New  York  Office,  No.  45  WilliAm  Street 

Statement  of  U.  8.  BBAKGH,  Jannaiy  1,  1879. 

Assets  in  United  States 14,901,897.07 

Total  liabilities,  including  ro-iosorance  2,430,505.86 

Surplus 1,871,291.21 

Income  in  U.  S.  daring  1878 2,600,583.51 

Expenditnres, including  losses. . ......  1,971,219.83 

jr«  B.  PUIiSFOIGD,  aeeld«iit  Mmsis*'* 


POCKET   COMPANION, 

Nothing  ii  more  uaeful  Chan  a  good  pocket  matntfier 
for  examining  anytbinfl  ftom  an  engraying  or  a  Mil  to 
the  smalleat Insect  we  have  three  magniftere  whith 
are  made  in  large  quantity,  and  We  can  therefore  sell 
them  at  rery  tow  nrieea.  Quality  ezeeUeot: 
So,  1.— Compact,  oellowa  shapeftmme  or  case, 

am  table  for  engravlnsa,  flowetSi  etc. 96  ceota. 

No.  2.— Higher  power,  with  diaphragm,  mj 
fine,  suitable  for  botaaiats  and  eatomdo- 
giflta,  made  thin  for  yeit  pocket ... .  .^ ....  60  centa. 
No.  0.— Doublet,  mounted  in  oraaa,  wtth  han- 
dle. Very  flat  field,  ezeelleot  dellnltioii 
and  good  workins  distance.  Jual  the 
thing  for  dissecting  plants  and  Insects. . . .  fS.<(0 
Free  tsy  mail  on  receipt  of  price. 

ZEfbimTRIAL  PUfiLIOA'nOR  COMKAKT, 

ITS  Broadwaj.  Vew  Torfc. 
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Sul»«oription   $1.00'  a  year.     Address  all   Communications  to  THE  AKSBICAir 
XOTTItN'AIi  OF  MIOBOSCOPY,  P^  O.  Box  2,858,   New  York, 
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SOIESTTIFIG  BOOKS. 

Oktalogne  Mat  tn%  bj  mall  on  ftppUcfttioQ. 

B.  A  F.  K.  SPON;  4i6  Broom«  Street.  N.  ▼. 


Benj.  Pike's  Son  k  Co., 

OPTICIANS 

980  BROADWAY,  N.Y. 

PBOFESSIONAIi    MIO&OSOOPB 

Of  our  own  make,  has  all  BraM  Btand.  Coane  and  Fin« 
Adjofltment,  twe  Bye.Plecds,  2M  ana  1.5  iieh  Wales' 
Economio  Objectlvcn,  Cood«DB«r,  Jorcepn,  Obiects, 
Book,  etc.,  whole  in  Mahogany  Oa»e.    Price  fSO. 

STAGE  and  EYE-PIEGS  MICBOMETEBS. 

THIN  GLASS  OIBOLES  AKD  SQUABE8. 

FINE  OBJECTS  FOB  MICBOSCOPB. 

A.  E.  EATON,  Chemist, 

MANUFAOTUBEB   OF  PRISMS. 

TELEPHONES    SPECTROSCOPES, 

ete.    OlroolariumiflMd  on  epplloaiion  to 

65   Bleary  Street,  Breoklja»  IV*  T. 

BROWN  BROTHERS  &  CO., 

59  Wall  Street,  New  York, 
nsms 

COXHBBCia   ABTD    TBAnSLBBS'  CEBUm, 

Available  In  all  parte  t>f  Uie  world. 


W.  M.  MABIR8HAW,r.C.8M 

OHKMIOAL  EKGINEER, 
AND    ANALYTICAL   CHEMIST, 
Se  New  Street  New  York  CUy.  « 

Microscopic  .Objects 

or  IHK  FINES  r  QCAtUT,  AT 

Greatly  Reduced  Prices^ 

UOUNTINCflfATERIALS 

OF  KYEBT  KINO. 

J.  S.  Cheyney 

(LATK  OF  JAMSS  W.  QUEE9  h  00  ) 

No.  308  Walnut  Street, 

PHILADELPBIA,   PA. 


Br.  Woodward's  Prism 

By  apeoial  reqnett  x>f  Dr.  Woodward,  wo  have  con- 
■trooted  Ills  NSW  PBISlf  for  Diatom  Work,  ftnd  are 
prepared  to  farnlah  It 

MOUNTED  BSADT  FOB  USE,  FOB  |1  60. 

Sent  to  any  »ddreM  by  naU  on  reo^pt  of  the  price. 
B.  A  J.  BEOK,  ManuTg  OpttolAna, 

991  Cbetitnnt  Street.  Phltadrlpbla. 


NEW    POLARISCOPE  OBJECT. 

Gluinate  of  QrUimne 

An  entirely  new  and  most  gorgeoua  Orystal,  quite 
unioue. 
WUl  be  sent  to  any  itddreai  on  receipt  of  76  cents. 
For  Bale  oirsr  by  B.  ft  J.  BJSGK, 

Manors  Optieianri.  921  Ohentout  St,  Pblladelphla. 

Revolving  Tables. 

Walnut  Top,  3  ft,  11  in.  diameter.    With  ilx  drawers, 
each  snitable  for  holding  acoetsoriee.  or  100  elidee. 
PiTot  ground  into  socket.    Warranted  firm  and  stable. 
Neat  and  Substantia).    Price  $0  75*  for  a  short  time. 
Oirenlar  Walnut  Top.  without  drawers.  $0.00. 
For  particulars  add^ress 

OBO.  B  FEIX,  O.  E.. 
317  Main  Street,  Buflklo,  N.  7. 


A  clean  copy  of  «Pntchard'§  In(u«o«ia,"  edition  of 
1861.    Address,  stating  condition  and  price, 

AMKEIOAN  JOUBNAL  OP  KfOROMOOPY, 

Box4875,  NewToik 
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USEFUL    BOOKS. 


75c. 


HOW  TO  USE  THE  MICROSCOPE. 

A  Simple  and  Practical  Book,  intended  for  beginners. 
By  Jonn  Phin,  editor  of  *'  The  American  Journal  of 
Microscopy."  Second  Edition.  Gready  "Enlarged, 
with  50  illustrations  in  the  text  and  4  mil-page  en- 
gravings printed  on  heavy  tint  paper,  z a  mo.,  NeaUy 
boundinCloih.  GUt  Title 

THE  MICROSCOPE. 

By  Andrew  Ross.  Folly  Illustrated,  la  mo.,  Qoth, 
Gilt  Title 75c. 

This  is  the  celebrated  article  contributed  by  Andrew 
Ross  to  the  "Penny  Cyclopaedia,"  and  quoted  so  fre- 
quenUy  by  writers  oil  the  Microscope.  Carpenter  and 
Hogg,  in  the  last  editions  of  their  works  on  the  Micro- 
scope, and  Brooke,  in  his  treatise  on  Natural  Philosophy, 
all  refer  to  this  article  as  the  best  source  for  full  and 
clear  information  in  regard  to  the  principles  upon  which 
the  modern  achromatic  Microscope  is  constructed.  It 
should  be  in  the  library  of  every  person  to  whom  the 
Microscope  is  more  than  a  toy.  It  is  written  in  simple 
language,  free  from  abstruse  technicalities. 

SECTION  CUTTING. 

A  Practical  Guide  to  the  Preparation  and  Mounting 
of  Sections  for  the  Microscope ;  Special  Prominence 
being  given  to  the  Subject  of  Animal  Sections.  By 
Sylvester  Marsh,  M.D.  Reprinted  from  the  London 
edition.  With  Illustrations.   12  mo.,  Cloth,  Gilt  Title  75c. 

This  is  undoubtedljr  the  most  thorough  treatise  extant 
upon  section  cutting  in  all  its  details.  The  American 
edition  has  been  eready  enlarged  by  valuable  explana- 
tory notes,  and  suso  by  extended  directions,  illustrated 
with  engravings,  for  selecting  and  sharpening  knives 
and  razois. 

DIATOMS. 

Practical  Directions  for  Collecting,  Preserving,  Trans- 
porting, Preparing  and  Mounting  Diatoms.  By  Prof. 
A.  Mead  Edwards,  M.  D.,  ProL  Christopher  John- 
ston, M.  D.,  Prof.  Hamilton  L.  Smith,  LL.  D.  xa 
mo. ,  Cloth 75c  - 

This  volume  undoubtedly  contuns  the  most  complete 
series  of  directions  for  CoUectinj^  Preparing  and  Mount- 
ing Diatoms  ever  published.  Tlie  duections  given  are 
the  latest  and  best 

INSTRUCTION  IN  THE  ART  OF  WOOD  ENGRAVING. 

A  Manual  of  Instruction  in  the  Art  of  Wood  Engrav- 
ing ;  with  a  Description  of  the  N  ecessary  Tools  and 
Apparatus,  and  Concise  Directions  for  their  Use; 
Explanation  of  the  Terms  Used,  and  the  Methods 
Emplojred  for  Producingthe  Various  Classes  of  Wood 
Engravings.  By  S.  E.  Fuller.  Fully  illustrated  with 
Engravings  by  tne  author,  sepante  sneets  of  ennav- 
inn  for  transfer  and  practice  being  added.  New 
Edition,  Neady  Bound 30c. 

SHOOTING  ON  THE  WING. 

Plain  Directions  for  Acouiring  the  Art  of  Shooting 
on  the  Wing.  With  Usenil  Hints  concerning  all  that 
relates  to  Guns  and  Shooting,  and  particularly  in  re- 
gard to  the  art  of  Loading  so  as  to  Kill.  To  which 
has  been  added  several  Valuable  and  hitherto  Seicret 
Recipes,  of  Great  Practical  Importance  to  the  Sports- 
man. By  an  Old  Gamdceeper.  xamo.,  Cloth,  Gilt 
Tide 7SC. 

The  directions  are  so  plain  that  thev  cannot  well  be 
mistaken,  and  they  are  expressed  in  tne  fewest  possible 
words. — Tuf^,  Field  attd  Farm. 

From  its  pages  we  should  think  even  the  most  experi- 
enced sportsman  might  derive  some  new  ideas,  while 
the  begmner  will  find  it  an  invaluable  assistant. — Conn-^ 
try  Gentleman* 

For  concise  instructions  as  to  how  to  shoot,  to  select, 
load,  carry,  and  keep  a  gim  in  order,  etc,  it  cannot  be 
surpassed.— i^«f/lrr»  RuraL 

THE  PISTOL  AS  A  WEAPON  OF  DEFENCE. 

In  the  House  and  on  the  Road,    za  mo.,  Qoth. . . .  50c. 

This  work  aims  to  instruct  peacable  and  law-abiding 
citiiens   in   the   best    means    of    protecting   them- 

Sent  by  mall,  postpaid,  to  any  addrea*  on 


selves  from  the  attacks  of  the  brutal  and  the  biwless, 
and  is  the  only  practical  book  published  on  this  subject 
Its  contents  are  as  follows :  The  Pistol  as  a  Weapon  of 
Defence. — The  Carrying  of  Fire- Arms.— Diflferent  kinds 
of  Pistols  in  Market ;  How  to  Choose  a  Pistol. — Ammu- 
nition, different  kin(b;  Powder.  Caps,  BuUeL<i,  Copper 
Cartridges,  etc. — Best  form  of  BuUet. — ^How  to  LoadT — 
Best  Charge  for  Pistols. — How  to  reflate  the  Charge. — 
Care  of  the  Pistol;  How  to  Clean  it.— How  to  Uandle 
and  Carry  die  PistoL — How  to  Learn  to  Shoot — Prac^ 
tical  use  of  the  Pistol :  how  to  protect  yourself  and 
how  to  Disable  your  antagonist 

WHAT  TO  DO  IN  CASE  OF  ACCIDENT. 

What  to  Do  and  How  to  Do  It  in  Case  of  Accident 

A  Book  for  Everybody,     i a  mo.,  Cloth,  Gilt  Tide. . .  30c. 

This  is  one  of  the  most  useful  books  ever  published. 
It  teOs  exacdy  what  to  do  in  case  of  accidents,  audi  as 
Severe  Cut&^^  Sprains,  Dislocauons,  Broken  Bones, 
Bums  with  Fire,  Scalds,  Bums  with  Corrosive  Choni- 
cals.  Sunstroke,  Suflbcadon  by  Foul  Air,  Hanging 
Drowning,  Frost-Bite,  Fainting,  Stings,  Bites,  Star- 
vadon.  Lightning,  Poisons,  Accidents  from  Machinery, 
and  from  the  Falung  of  Scaffolding,  Gunshot  Wounds, 
etc ,  etc.  It  ought  to  be  in  every Tuouse,  for  young  and 
old  are  liable  to  accident,  and  tne  directions  given  in 
this  book  might  be  the  means  of  saving  many  a  valuable 
life. 

LIGHTNING  RODS. 

Plain  Directions  for  the  Construcdon  and  Eiectioa  of 
Lkrhtning  Rods.    By  John  Phin,  C  Ew,  editor  of 
"TheYoun^Scientist,'^  author  of  "Chemical  Vasr- 
tory  of  the  Six  Days  of  the  Creadon,"  etc    Second 
Edition     Enlarged  and  Fully  Illustzated.     xamo., 
Clodi,  GUt  Title 3JC. 

This  is  a  simple  and  practical  litde  work,  intended  to 
convey  just  sucli  informadon  as  will  enable  every  prop- 
erty owner  to  decide  whether  or  not  his  buildings  axe 
thoroughly  protected.  It  is  not  written  in  the  interest 
of  any  patent  or  particular  article  of  manufacture,  and 
by  following  its  directi<ms,  any  ordinariiy  dcilful  me- 
chanic can  put  up  a  rod  that  vnll  afford  perfect  protec- 
tion, and  tnat  will  not  infringe  any  patent  Every 
owner  of  a  house  or  bara  ought  to  procure  a  copy. 

RHYMES  OF  SCIENCE  1  WISE  AND  OTHERWISE. 

By  O.  W.  Holmes.  Bret  Harte,  Ingoldsby.  Prof 
Forbes,  Prof.  j.  W.  McQ.  Rankine.  ijon.  R.  W. 
Raymond,  and  others.  With  Illustrations.  Qoth, 
Gilt  Tide 50c 

We  advise  all  our  readers  into  whose  souls  the  sun- 
light of  fun  ever  enters  to  purchase  this  litde  book. 
"Makine  lig;ht  of  cereous  thmgs"  has  been  said,  by  a 
high  auUionty,  "tobeawicl^  profession/'  but  the 
^nius  which  can  balance  the  ponderosity  of  an 
ichthyosaur  upon  the  ddictte  point  of  a  euphomoits 
rhyme^  or  bear  aloft  a  bulky  leptorhynchus  on  the 
sparkhng  foam  of  a  soul-stirring  love-cfatty,  is  wordiy 
—worthy  of  a  purchaser. — Philadelphia  Medical Nea-s, 

THE  SIX  DAYS  OF  CREATION. 

The  Chemical  History  of  the  Six  Days  of  Creation. 
By  John  Phin,  C.  £.,  editor  of  "The  American 
Journal  of  Microscopy.  '*    xa  ma,  Qoth 7S<^  ■ 

STORIES  ABOUT  HORSES. 

Just  the  Book  for  Bo>'£  With  eight  fuU-page  en- 
gravings.   In  Boards,  35  cents.     In  Qoth 50c. 

THE  AMERICAN  JOURNAL  OF  MICROSCOPY. 

A  Monthlv  Journal  giving  an  account  of  all  impcove- 
ments  in  the  microscope,  m  the  methods  of  usmg  it, 
and  the  results  obtamed.  Finely  iliustrated,  $x.oo 
per  year.  Specimens  free.  Five  back  numbers  (odd) 
for  15  cents. 

THE  YOUNG  SCIENTIST. 

A  Bright  Monthly  for  Boys  and  Girls.  Teaches  how 
to  make  Boats,  Kttea.  BCieroscopes,  Telescopes,  etc, 
and  how  to  work,  witn  Lathes,  Fret  Saws  etc  50 
cents  a  year.  Samples  free.  Trial  trip  <4  montM* 
15  cents. 
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JOHM    BTKMK, 

AilronoBkal  and  TerrMtrlal  Teicicopc  ■aker, 

814  East  Twenty-first  Street,  New  York. 

Ttoletcopea  of  aU  siMs  made  to  order;  alao,  Tde«)opM 

corrected  and  carefnUy  repaired  at  abort  nottoe.    All 

work  warranted  correct.   Teattmonlala  firom  Lewie  M. 

Bntherfnrd,  Baq.,  abow  the/Talne  of  myot^ect-glaaaea. 


A  ToUea  l-lnoh  Teleacope;  aUo,  a  Swift's  Large 
Binocular  Microaoop^  in  perfect  condition.  For  de- 
acription  and  price,  addreas 

H.  WATS'Jir,  81  Abom  St.,  ProTidenee,  B.  L 


HEBOY  &  MAKBENNEB, 

Nos.  108  and  110  Ouane  Street,  New  York, 

AGENTS    FOR 

CHANCE  BR0THER8  &  CO.,  England. 

Importers  of  Optical  Glass  in  Discs  and  Plates,  Microscopic 
Slides  and  Thin  Covering  Glass.  Also,  Chance's  Best 
Photo  Sheet  and  Crown,  for  photographer's  uses. 


L.  SCHRAUEB'S 

lEW  UIIYERSilL  MICROSCOPE 

Tbe  Stand  la  made  entirei  j  of  braaa,  of  tbe  bigbeat 
flniab;  guaranteed  to  work  aetialbotorily  witb  tbe 
bigbeat  power  Objeotirea.  It  la  provided  witb  two 
flrat^aaa  Xye-Plecea,  **A"  and  "B/*  and  tbree 
acbromatic  Objectiyea,  made  by  William  Walea,  of  Fort 
Lae,N.J.,Ti2.,al>tf  incb,a8-4  Incb,  and  a  1-6  incb. 
All  neatly  packed  In  Blaek  Walnut  caae.  for  $A0. 

OTHXB  INSTBUMBNTS  EQUALLY  LOW. 

L.   SCHRAUER. 

Manufacturer  of  Microscopes, 


4»  Bfj 


«  Street,  Vevr  Tork. 


MICROSCOPE   WANTED. 

Wanted,  a  good  working  Mlcroaoope,  witb  1  incb  and 
l-6tb  incb  objectiyea  (or  tbereabonta).  Will  excbanse 
an  excellent  Frencb  microacope,  large  alae,  triplet  00- 
JeotiTeit  and  eondenaing  lena;  alao  a  good  aUrer  wateb, 
and  if  neceeaary  aome  caab.   Addreaa 

a.  P.  BUTLXB.  Box  8676,  N.  T.  P.  O. 


Second  Edition- OrtaUy  Enlarged. 

THE 

Amateur's    Hspiidbook 

OF    FBACTICAL    INFOBMATION» 
FOR  THE  WORKSHOP  AND  THE  LABORATORY. 

This  If  *  handy  littla  book,  whksh  gi^eejast  th* 
Infbrmfttion  needed  by  Amatewn  in  the  woAghop 
•ndlAborfttoiT.  _      ^ 

It  oontiins  cOeer  And  fall  Direotioiii  forBroiudnc, 
IiMMuering,  PoUiihiiig  tfetel,  Stalninjg  and  Foliifi- 
ing  WooC  Soldering,  Bracing.  Woridng  SteeL 
Tempering  Toole,  OMe-Hardenlng,  Outttnar  and 
WorUng  GMmw,  Yarnlshing.  BUTering,  Qflding, 
PrcnMrinc  Skins.  Waterproofing,  Mak&ig  AUojb, 
Fnitble  Metals,  Oemente,  Oloea,  etc.,  etc. 

Heattr  B««B«.      Priee  IB  eemta. 

WOl  be  sent  by  mail  to  any  addieas  for  fifteen 
one-oent  stamps. 

INSTRUOnON  IN  THE  ART  OF 

WOOD  ENG^BAYING. 

A  ICannel  of  Inetrnotion  in  tbe  Art  of  Wood  Bngrar- 
Ing:  with  a  Deacrlption  of  tbe  Haeeaaary  Toola  and 
Apparataa,  and  Oondae  Directiona  for  their  Uae;  Bx- 
pluiation  of  tbe  Terma  Uaed,  and  tbe  Hetboda  Ite- 
ployed  for  Prodncing  tbe  Yariona  Olaaaea  of  Wood  Bn* 
graTinga.  By  8.  B.  Fctllbb.  SmmA  B<M0»»Bnlarged 
and  Fnlly  lUaatrated  witb  BngraTinga  by  tbe  Author, 
aeparateabeetaof  engraTingafortranafer  and  practice 
bcdng  added. 

ir«w  Bditioa.  Veatly  Bound.  Ptiee  SO  oents. 

IBDUBTBIAL  PUBLIOATION  G0MPA19T, 

14  Day  Street,  New  Tork. 

G.  B.  ELEINE, 

OPTICIAN, 

27^  Eighth  Avef^ue,  New  York. 

.  MANQFAOTURBR    OF     MICROB0OPB8    AND 
KIOBOaCOFIO  AOOB8BOBIES,  and  otber  Optical 
instnzments. 
ILTiUSTBATED  PBICB-LIBT  tent  f^ee  by  mall. 

SECOND-HAND  BOOKS, 

80XBHTIFI0  AHD  MBOHAWIOAL— CHEAP.  Oata* 
lognce  sent  on  application.  B.  WAUOB^  (Care  of  tbie 
Jonmal),  Bos  9863,  Mew  Tork. 
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Just  Fubti*hed. 


SECTION-CUTTING. 

A  Fractiokl  Quids   to    tb«    Fiepuktloii    uid 
Hoanting  of  Seetions  for  tbe  Uiorawope. 
Speoikl    PromlnaDoe  bwng  QiTan  to 
the  Subject  of  Anluftl  SMtlou.  1 

Bi    Ds.    8ILTEBTES   MAB8H.        { 


RUSTIC    WORK. 

BtrSTIC 


B*prliit«d  trom  th«  LondoB  Ulllon,  wllli  HotM,  In. 
aIndlBj  u  ntandkd  irtlsla  m  tha  BiUctiiin  and  B*Bl 
Hettanda  of  Shupanlai  BanUan-ZnlTai,  Uliutralad  vttk 


Dr.  Hmlf  ,      _ _  . 

TftlwtblaaoiiMbiitlan  to  tbia  depart  maDi  of  MlcroBAapj 
that  haa  appaand  for  aoma  tlmo.  Uodar  ordlnar;  di- 
anmaUnoaa  tha  atudahta  at  thia  foimtrf  might  liava 

ml(hl  baa 


bMD  1>R  to  Um  OM  of  tb*  Ldodo 
raadUkt  ataoirad  that  ana  or  In 
donbt,  partntly  elaar  to  BrltU 
aonnia  M  penilaill}  to  atodan' 
Atlastlo.    AttbapraMBtdaj.ls 


■  OB  thi*  lida  of 


wa  hava  addad  inch  lofor 
alnbto 
It  la  AB  nnfOrtniiata  Taot  that 


•allTtraat- 

■twUl  glTe  tba  atn- 

'  1   ankbl*   him   to 

oattlDg— kulTM 


taOt  iniutamtad  dlaDUaCao  of  thli  Importuit  aobjaot. 

In  tha  hope  that  thaaa  addltlooa  will  proT*  of  rai 
nlns  to  tha  Amarlcan  Btndsnt,  ve  aabmlt  thla  Amarl 
oao  adltiOD. 

ytm  Teri,  JoKuary,  IBT>. 

IXmo.,   Cloth.     75   CetUs. 
B«Dt  fTM  br  aall  !•  uv  addnu  on  r*<Mfpt  vl  prlo*. 
iHDiraTBUL  PUBLIOATIOK  00., 

It  Dar  BtiMt,  Bnr  Tork. 


POCKET    CX»HPANION. 

SotUng  U  mot*  omThI  Ibao  i  Eood  poekM  DHfidtlor 
for  axamlDinf  aDjlblDg  from  u  snsnTlDg  or  a  btll  to 
tb>  amalleR  loiMt.  Wc  ban  thtw  natblAna  whioh 
ara  made  Id  Urga  qoaetlty,  and  we  oas  thenlore  letl 
Ibem  at  Irr;  low  prloi.  Quill;  «x»UaDt: 
No.  I."OoApael,balLovi  ihapeftame  or  oaae, 

■aitaUe  toreD(nTlDp,flowcn,  etc Koesta. 

So.  3,— HIgbrr  powar.  with  dUphragni,  Trey 
tto«,niil>l>lF  for  bolanlata  and  aBtoraolo- 

flala.  made  thiD  (orTot  pocket tOo«Bta. 

Bo.  t.— Dooblet,  mDnnKd  la  bnu*,  with  han- 
dle.   Veirflai  fleld,  neellent  deflnlUon 
ana   jood   worhlni  diatiutee.      Jut  the 
thlDC  tor  dliMeUnc  planu  and  Inaeeu. . . .    11,00 
fMe  yij  mall  Do  receipt  a!  price. 

IRUUSTItUL  PUBLIOATIOK  OOIIPAMT. 

It  Der  Hreet,  New  Tork. 


Chairs, 
Vases, 

Bird  Housee, 

SiuDiner 

Houses, 
Stump 

Boxes 
andFences. 

HMigiog  Basktiti  in  five  rizea:  8,  10, 12, 
131  And  15  inohea  di&meter;  for  75  cents, 
S1.00,  91.60,  S2.00  and  92.60.  Sent  b^  ei- 
presa  to  uiy  part  of  United  States  on  re- 
oaipt  of  prioe. 

Designs  of  all  deBoriptions  nutnofaottired 
and  for  sale.  Send  stamp  for  lUoatnted 
Oatalogne.    Mention  tliia  paper. 

RUSTIC  MANUFAGTURINB  COa, 

29  Fulton  Street,  New  fork. 
MICROSCOPIC   OBJECTS. 

UleToaooploOhlntatOrlloaiilliiC.  TUitr-aUpra|iai» 
tlooa,  eomprWaa  Alfa.  Flitniad  Deeoioclaed  aod 
Stalocd  LwT«a,  >oniBUiitBnt,  Ibmo!*,  Uloro-Fuil. 
Plant  and  Animal  Haira,  Polref  attna,  Seotlona,  Britoki. 
ZaophTtM.atii..  Mntoni«eAptafOKBDOLI,AB.SUdM 
trom  M  pat  dOMS.    Uit  on  anboatloa. 

&  H.  PStLIF,WPiOBpool8t.,HiiIt,lMtaD'> 

SPECIAL   mjMBEBS   OF 

THXI  AKBKIOAII 

Journal  of  Microscopy. 

Wo  have  OD  hand  a  few  sitn  oopiea  of  tba  fol- 
lowing  Dtunban  of  tba  AKaanuM  Jocb«u,  or 
HiOBoaoopT,  whloh  we  offar  at  the  aoDeiad  ntai: 

ToL  1— No.  7 — OontAlna  complete  article  by  Dr. 
Beauji  on  Decolorlni  and  Malnlng  Vegatibla  Time  tar 
Mleroaooplcal  KlamloBtlon.     The  direcUoni  art  nrj 

Vol.  I— No.  ».— Dlatomi  ■>  Food  ror  Plut»..10e«iU. 

Vol.  ITI— No.  e— On  the  Lite  Blitorr  o(  a  UIdbU 
Beptlo  l>raanlaD,  with  an  Aeconnt  ol  tb*  Expertmnla 
made  lo  Determine  lla  ThnnHl  Death  Point.  Br  Bdt. 
W.  B.  Dalllnaor.  With  two  fine  platea.  Tbia  !•  pro- 
baMv  Ow  moat  Important  eotitrlhaUon  to  ttaia  tatdMt 
that  hai  been  made  In  recent  ynn UvoU. 

Vol.  Ill -Bo.  IO.~Val*cii  aiobator  A  Ter]!  oavpleta 
paperoniblilntereallngraloraaoapic  otdoct.     WIthlsa 

Addi^'u "* 

AHSUOAH  JOCRNAL  OF  tUCBOBCOPr. 


JOI7RNAL  or  M3CR0S00FY. 


BINOCULAR  kMIOROSCOPK  STAND  "A"    (OKI-THIBD  aotdil  ami. 

HIOHAinOAL:COHOEIlTBIO  BOTATINQ  AND  ADJUSTABLE  STAGE,  OENTBBINQ  AHD  . 

BOTATIBO  aUB-STAOE,  AND  IBIB  DIAPHBAOM. 

Blooanlu,  FITS  lT«-pleoaB  uid  Irl(  DUphngm >II9(U)0 

Konoonlai',  Thrae  E;e-pieoni  uid  Irii  Diipbngm 17S.00 

W.  E.  BULLOCH,  Oiiticiaii, 


THE  AMERICAN  JOURNAL  OP  MICROSOOPT. 


BOSTON  OPTICAL  WORKS 

CHARLES   STODDER. 

131  Bevoziflhire  Street,  BostOE, 

BeoeiTes  and  ezeoutes  all  orders  for  Miero- 
aoopee,  Objeetiyee  and  Teleeoopea  made  by 

ROBERT  B.   TOLLES. 


SPEOIMBN  OF  LETTEBa 

liOMDOir,  19th  Jalj,  1978. 
Mr.  OharU*  Stttdder: 

DsAB  SiB«-The  Toilet  l-4th  and  l-8th  Objeotiveg 

that  were  tried  by  Mr.  Ballinger  (see  Ajcxbioam 

JouBHAt*  or  MioEOsoorr,  July,  1878)  were  pnr- 

obftf ed  by  xne.    Both  theie  leniei  are,  in  my  Jadg- 

ment,  laperior  to  anythlog  made  this  side  of  the 

Atlantic.    Still  I  am  wanting  a  fine  higher  power 

lens,  and  if  there  is  anything  better  to  be  had  in 

the  world,  I  thinlt  Mr.  ToUes  is  the  man  to  do  it. 


Bausch  &  Lomb  Optical  Co., 

M  AKUFAOTORBBS  OF 


igroscopeS 


FACTORTt 
IfQ  Hvitk  St.  Pavl  St., 

BOOHSBTIB,  N.  T 


OFFICBt 

^JLW  TORS. 


Tbe  BAUBOH  *  LOMB  OFTIOAL  OoMPAMT  bftto 

for  MTerat  years  been  eagiged  In    mannftotwlBf 

j  WOBXXMQ    MIGBOaoOPBB    on    new  and   improT«d 

I  aodele.    The  different  styles  hare  been   elabonftad 

( ender  the  snperrleion  sad  by  the  adrloe  of  tlie  ablest 

Mleroeoepists  of  the  oonntry.    Ibey  ean  therefbre  be 

{ icaaianteed  to  be  fttUy  np  to  all  the  reqniremenia  of 

,  those  who  need  a  reaily  flrst-olass  working  tastnunest 

,  of  any  of  the  diflbrent  grades;  and  being  mannSMstnred 

•  in  large  numbers,  and  with   STery    faoility    whloli 

capital  and  maehinery  can  supply,  the  prieaa  ars  Tsry 

tow.    Fh/*lolans,  Students,  naturalists,  am«feeuie  sad 

ftmiliM.  who  intend  to  prooore  a  mJeiosoope,  would 

do  well  to  send  for  our  ulnstrsted  Ostalogue,  wbieb 

dsseribes  instruments  ranging  in  prtee  from  the  $S.60 

Botaalst's  Mlorosoope,  to   Professional    instrumeote 

worth  $aoo.OO,  sad  furnished  with  aU  the  modtrs 

•ppllsnoes.   Address 

BAUSCH  A  LOMB  OFTIOAL  GO^ 

9t  JUmULtn  Iiase,  Ifeiw  Tork. 


Hi*  Celebrated  Numbera, 

303-404- 1 70-35 1  -332, 

atHl  hU  other  etfftea  may  be  had  of  all  dttalern 
/        >  throughout  Uie  uforld, 

I  Joseph  OiUott  dc  Sons.       Now  York. 


Liverpool  &  London  &  Globe 

INSURANCE  COMPANY, 

New  York  Office,  No.  45  WiUiam  Street 

statement  of  U.  8.  BBANOH,  January   1,  1879. 

Aftsetsin  United  States fi,S01,897.07 

Total  liabilities,  including  re4nsaranee  2,480,505.86 

Surplus 1 .871,291 .21 

Inoome  in  U.  8.  during  187a 3,600,683.34 

Expenditures,  including  losses 1,971,219.88 

J.  K.  PUIdSFORD,  Realdomt  Mmnagsr. 


AUGUST  STENDIOKE, 

Manufacturer  of 


OBJECTIVES  FOR  SALE 

Abrst^>1ass  112  (1878;  Oundlach,  spedaUy  sslMl^ 
and  Tsry  snpsrior.    Price  $40.00. 
t     Wales' 4-incb.    Price  $8.00.    Address 
'  J.  W..  Cars  of  this  JonmaL 


Optical    Instruments,; AMERICAN  STEEL  PENS. 


329  East  Twenty-tbird  St,  New.York. 

Would  inform  those  who  desire  Optical  Instruments, 
snd  parts  of  instruments  (such  as  Eye- Pieces,  Objeot- 
Qlasses.  Aetronomical  Instruments  and  Astronomical 
Bye-Pieces,  Prisms  of  Grown  and  Flint  Olass,  Spectrum 
Apparatus,  etc.)  that  he  is  prepsred  to  furnish  any- 
thing in  this  direction  of  the  rery  best  quality  and  at 
Tsrymodersts  prices. 

STUDEirrS  BPECTBOSOOPKB  for  $00;  and  MIOBO- 
SPEOTB0800PE8  and  NI0OL*8  PRI8MB.  for  Polarising 
Appsrstui.  AU  kinds  of  suxilisry  Optical  Apparatus 
made  to  order.    Send  for  Price  Iiists   -,  ^.  ^.    J 


Of  unezeeptionsble  QaaUty  and  Temper.    Lesdisg 
Noa.,  Oi6. 14, 180,  lei,  883. 

ESTERBROOK  STEEL  PEN  CO., 

;s/orks:  Osmden,  N.  J.  26  John  St.,  Hew  !«*• 


i 


